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(Translation of Austrian Patent # 62,927) 

Ottomar Fedor Bamberg and Edmund Weinhold, both at Laiback 

( Austria-Hungary ) 

Device for Encipherment and Decipherment of Messages, Telegrams, 
and the like* 

Additional patent pertaining to patent 62,926 

Applied for 9 October 1912. Patented since 15 August 1913* 

Not Valid after 14 August 1928 

******************* 

The object of this invention is a further development of the 
invention registered under (Austrian) patent No. 62,926 concerning a 
device for encipherment and decipherment of messages, telegrams, and 
the like. It has reference to a special development of the commutator 
introduced in the electrical circuits between the two typewriters. The 
essence of the invention lies in the fact that the basic connections, 
corresponding to the various cipher-keys, can be varied by means of 
special contact-holders which may be placed in the commutator. The 
connections between circuit-contact points within the contact-holder 
correspond to a particular cipher-key and it is obvious that a large 
number of contact-points permit an immense amount of variations in 
connections. Accordingly, a large number of such interchangeable contact- 
holders can be made, and by the introduction of these in the commutator, 
the set-up for encipherment and decipherment necessarily depends upon a 
given cipher-key. 

In the Illustration a model of the device is represented. Fig. I 
shows it as seen from below. 

On base 1 in which is inserted sleeve 2 for cable 3, three bolts 4 
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are provided on which the circular plate 5 with appropriate holes has 
been placed and can be fastened by means of wing-nut 6. This circular 
plate 5 carries circuit contact-points 7 and £ arranged in two concentric 
circles. These are pressed against contact- springs 9 and -10 of plate 1, 
by means of fastening plate 5 by wing-nut 6* The individual circuits 
which correspond in number to the number of letters, figures and symbols 
are connected with terminals 11 and lead from here to terminals 10, while 
springs 9 are connected with the individual wires from cable 3* By means 
of a random connection of terminals 7 of the inner circle with individual 
terminals of the outer circle of disk 5» different combinations can be 
formed, each of which corresponds to a particular cipher-key. Disk 5 is 
provided with a cover-plate 12 to conceal the manner in which the current 
is conducted between terminals 7 and 8. Bolts 4, as shown in Fig. I, have 
been arranged asymmetrically in order to prevent incorrect fastening of 
disk 5 on base 1, and by this means mistakes in the selection of the cipher- 
key can be avoided. In lieu of employing three bolts, a random number of 
asymmetrically arranged bolts may be used. Cover-plate 12 has been mounted 
on disk 5 by introducing sleeves 13 with the aid of screwy 14. 

In accordance with the number of symbols on the typewriters used, any 
combinations desired can be made by selective connection of individual 
contact points 7 and 8 of disk 5> and in accordance with the number of 
possible combinations a corresponding number of disks can be manufactured 
as contact-holders and suitably marked with appropriate identifying symbols. 
Each one of these combinations corresponds to a particular cipher-key, and 
upon fastening a contact-holder corwesponding to a given cipher-key to the 
base, the encipherment or decipherment with the correct key must necessarily 
follow. 
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Patent-Claims 

1. Device for encipherment and decipherment of messages, tele- 
grams, etc., in accordance with Patent No. 63,696 characterized by the 
fact that for each cipher-key a particular contact-holder to be inserted 
in the commutator has been provided, for which the connections between 
the circuit contact-points correspond to the respective cipher-key. 

2, Model of the device in accordance with claim 1 characterized 
by the fact that below the base a circular plate is insertably arranged 
carrying two concentric circles of eost mat, points for conducting current 
through the individual circuits, each contact point of the inner circle 
being connected with a contact point of the outer circle at random. 
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OTTOMAR FEDOR BAMBEItl ; usd F.DMl'ND WF.1NIIOLD, 

beide is LAIBACH. 

Einrichtung zum Chiffrieren und Dechiffrieren von Schriftstiicken, Depeschen und dpi. 

Zusatzpatent zum Patente Nr. 62926. 

Angemeldet am 9. Oktober 1912. — Betprin tier Patentdauei 15. August 1913 
Langste mogliche Dauer: 14. August 1928. 

Der Gegenstand der voriiegenden Erfindung bezieht sicli als wcitere Aushildung der durch 
Patent Nr. 62926 geschiitzten Erfindung, betreffeud Einrichtung zum Chiffrieren und Dechiffrieren 
von Schriftstiicken, Depeschen und dgl. auf cine besondere Ausgestaltung dc.s in die elektrisclien 
Verbindungsleitungen der heiden Schreibmaschinen zwischengrsc'halteten Imsclialters und 
5 besteht das Wesen dev Erfindung darin, dull die verschiedenen Chifieinschlusseln entsprechende 
Grundschaltung und niithin der Chiffernschliissel durch besondere in die U mschaltei nnch t n ng 
einsetzbare Kontakttrager abgeiindert. uerden kaun. Die Verbindung der StromanschluBstellen 
untereinander in diesen Kontakttriigern entspriclit je einem hesonderen Chiffernschliissel und 
laBt sich leicht einsehen, daB die groBe Anzald von Kontaktstellen eine L'n/.ahl von \ ariationen 
10 in den Yerbindungen zulaBt, so dali dcmentsjuechend eine grolie Anzald von derartigen aus- 
wechselbaren Kontakttriigern gebildet werden kann, durch dercn Einsetzen in die Unvsehalte- 
einrichtung die Chiffrier- und Dechiffriervorrichtung zwangvveise einem bestimmten Chiffern- 
schliissel unterworfen ivird. 

In der Zeichnung ist eine beispielsw eise Ausfiiluungsform des Erfindungsgegenstandes 
15 dargestellt, und zeigt Fig. 1 in Unteransicht bzw. Schnitt nach A — B der Fig. 2 eine beispielsweise 
Ausfiihrungsform, wahrend Fig. 2 einen Schnitt nach (' — D der Fig. 1 veranschaulicht. 

An der Grundplatte 1, in welche die Fiihrungshiilse 2 fiir das Zuleitungskabel 3 eingesetzt 
ist, sind drei Bolzen 4 vorgesehen, auf welche die roit passendcn Lochern versehene ringformige 
Platte 5 aufgesetzt und verraittelst Fliigelmuttern 0 befestigt uerden kann. Diese ringformige 
20 Platte <J tragt in zuei zueinander konzentrischen Kreisen angeordnete (StromanschluBstellen 7 
bzw,' 8, welche beim Festziehen der Platte -5 durch die Fliigelmuttern 6 an die Kontaktfedern 9 
und 10 der Platte 1 angepreSt uerden. Die einzelnen Stromkreise, welche ihrer Zahl nach der 
Zahl der Buchstaben, Ziffern und dgl. Zeichen entsprechen, uerden an die Klemmen 11 an- 
geschlossen, fiihren von diesen zu den Klemmen 10, wahrend die Federn 9 mit den einzelnen 
25 Leitungen des Kabels 2 verbunden sind. Durch uahlueise Verbindung der Klemmen 7 des inneren 
Kreises mit einzelnen Klemmen 8 des iiuljeren Kreises der Platte .5 lassen sich entsprechende 
Kombinationen bilden, von welchen eine jede Kombination einem besonderen Chiffrenschliissel 
entspricht. Die Platte 5 ist vermittelst einer Deckplatte 12 abgeschlossen, welche die Art der 
Stromfiihrung zwischen den Klemmen 7 und 8 verdeckt. Die Bolzen 4 sind, wie Fig. 1 zeigt, 
30 unsymmetrisch angeordnet, um ein unrichtiges Befestigen der Platte -5 an der Grundplatte 1 
auszuschliellen, wodurch Fehler in der Wahl des Chiffrenschliissels ausgeschlossen uerden. Statt 
der Verwendung von drei Bolzen kann eine beliebige Anzahl unsymmetrisch angeordneter Bolzen 
verwendet werden. Die Deckplatte 12 ist unter Zu ischenschaltung von Hiilsen 13 vermittelst 
Schrauben 14 an der Platte 5 befestigt. 

35 Entsprechend der Anzahl der Zeichen der verwendeten typographischen Maschine konnen 
beliebige Kombinationen durch uahlueise Verbindung der EinzelanschluBstellen 7 und 8 der 
Platte 5 gebildet werden und konnen entsprechend der Anzahl der nvoglichen Kombinationen 
ebensoviele Platten als Kontakttrager hergestellt und entsprechend bezeichnet werden. Eine 
jede dieser Kombinationen entspricht einem besonderen Chiffrenschliissel und braucht lediglich 
40 der dem angegebenen Chiffrenschliissel entsprechende Kontakttrager an der Grundplatte befestigt 
zu werden, worauf das Chiffrieren oder Dechiffrieren zwangsweise mit dem richtigen Schliissel 
erfolgen muB. 

PATENT- ANSPRtlCHE. 

1. Einrichtung zum Chiffrieren und Dechiffrieren von Schriftstiicken, Depeschen oder dgl. 
nach Patent Nr. 62926, dadurch gekennzeichnet, daB fiir jeden Chiffernschliissel ein besonderer in 

45 den Umschalter einsetzbarer Kontakttrager vorgesehen ist, bei welchem die Verbindung der 
StromanschluBstellen untereinander dem jeweiligen Chiffernschliissel entspricht. 

2. Ausfiihrungsform der Einrichtung nach Anspruch 1, dadurch gekennzeichnet, daB unter- 
halb der Grundplatte eine ringformige Platte einsetzbar angeordnet ist, die in zwei konzentrischen 
Kreisen angeordnete Kontaktstellen zur Zu- und Alileitung der Einzelstromkreiee tragt, wobei 

60 je eine Kontaktstelle des inneren Kreises mit einer Kontaktstelle des anBeren Kreises wahlweise 
verbunden ist. s 
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UNITED STATES PATENT OFFICE. 



OTTOMAR FEDOR BAMBERG AND EDMUND WEINHOLD, OE LAIBACH, AUSTRIA- 

HUNGARY, 

WRITING-MACHINE. 

1,138,832. Specification of letters Patent. Patented May 11, 1915. 

Application filed May 29, 1913. Serial No. 770,797. 



J To dll whom it may concern : 

Be it known that we, Ottomar Fedor 
Bamberg and Edmund Weinhold, subjects 
i of the Emperor of Austria-Hungary, resid- 

g ing at Laibach, Austria-Hungary, have in- 
vented new and useful Improvements in 
Writing-Machines, of which the following 
is a specification. 

This invention relates to a device for con- 
10 necting together two machines such as type- 
writing machines in such a way that mes- 
sages may be transmitted in cipher and may 
be deciphered in a simple and convenient 
manner. The apparatus is preferably ar- 
15 ranged to be operated electrically by the 
use of transmitting and receiving type- 
writing machines of a known kind, the ar- 
* rangement being such that the depression of 

a key in the transmitter machine closes a 
' 20 circuit which operates one of the receiving 

i typewriter keys by electromagnetic means. 

According to this invention a switch is 
provided which may be set in a number of 
different positions so that the circuit connec- 
25 tions may be varied either for a whole 
message, or in different parts of a message 
as may be required. The switch positively 
' controls the connections and eliminates all 

possible errors both in the conversion of 
30 messages into cipher, and in the subsequent 
deciphering. 

A further object of the invention consists 
in the fact, that the cipher-code may be va- 
ried by special contact holders or disks, each 
35 of which comprises a special cipher-code. 
These disks may be placed in the switch so 
that a great number of variations in the 
combinations may be obtained in such a 
manner that ciphering or deciphering al- 
40 ways proceeds with the proper key. 

A switch suitable for use according to 
this invention, for changing over the elec- 
trical connections between two typing ma- 
chines is illustrated in the accompanying 
*■ 45 drawings. 

, Figure 1 shows the switch in plan. Fig. 

2 shows it in side elevation partly in sec- 
l tion. Fig. 3 shows a modified form of the 

switch and Fig. 4 a section on the line 
60 C — D of Fig. 3. 

In the construction shown in the draw- 
ings two cables 1 and 2 are provided each 
containing a number of conductors, and 
serving to connect together the various 
55 members of two typing machines of any 
suitable type capable of operating with 



electrical transmission from one to the 
other; the construction is such that on the 
operation of a key of one machine, a par- 
ticular type lever of the other machine is 60 
operated through one of the conducting con- 
nections as will be well understood. The 
separate conductors of the cable 1 are con- 
nected at their ends to terminals 3 of a 
fixed disk 4, while the conductors of the 65 
other cable 2 are connected to the terminals 
5 of a disk 6 which is arranged to turn rel- 
atively to the disk 4. Only one conductor of 
each cable is indicated in Fig. 2 and the 
connections are omitted in Fig. 1, but it 70 
will be obvious how they may be arranged. 

The disk 6 is mounted to turn on a hollow 
shaft 7 through which the cable 1 passes, 
and on which the disk 4 is fixed. A spring 
9 presses the disk 6 upward, and a handle 75 
8 is provided to facilitate the turning of 
the disk. The disk 6 has a number of pro- 
jections 10 adapted to engage with notches 
formed at 11 in the downwardly turned 
edge of the fixed disk 4; the disk 6 can be 80 
turned to bring the projections 10 into en- 
gagement with any of the notches, the en- 
gagement being insured by the spring 9 
pressing the disk upward. On the disk 6, 
preferably in line with the handle 8, an in- 85 
dex mark 12 is provided, while on the sur- 
face of the disk 4 close to the respective 
terminals 3, numbers or other suitable char- 
acters are marked in order to show in con- 
junction with the index mark 12 the setting 90 
of the disk 6. 

If the mark 12 is set to the zero position 
as shown in Fig. 1, then for example the 
same type levers of both machines may be 
connected together, so that on the operation 95 
of the keys of the one machine, the correct 
types are operated on the second machine. 

If, however, a despatch is to be transmitted 
in cipher the disk 6 is set to a position in 
which the mark 12 is opposite some mini- 100 
ber, for instance the number 6 on the disk 
4, according to the code or key of the ci- 
phered message. The conductors in the 
cable leading from one machine to the ter- 
minals 5 on the disk 6 are then connected 105 
through the contacts and terminals 3 with 
other conductors of the other machine so 
that when the keys of the transmitting ma- 
chine are operated different types in the re- 
ceiving machine from those in the transmit- 118 
ting machine will be caused to operate, de- 
pending upon the position of the disk 6, 
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so that the ciphering of the text is effected 
automatically without the possibility of er- 
rors. The deciphering is effected in an anal- 
ogous manner, by using the device with 
5 the disk set to a corresponding position and 
transmitting the code message in the re- 
verse direction so that the code letters will 
be reconverted into the original letters in 
another machine, thus reproducing the ori- 
10 ginal text of the despatch. 

By connecting the conductors to the con- 
tacts in various ways, a. great number of dif- 
ferent variations in the ciphering can be in- 
troduced, and a number of contact disks may 
15 be arranged in a series in order to give com- 
bined ciphering effects which will render de- 
ciphering more difficult or practically im- 
possible by unauthorized persons not having 
or key. 

10 According to the construction shown in 
I Figs. 3 and 4 a bed plate 13 including the 
I sleeve 14 for the cable 1 is provided with 
I three bolts 15, cooperating with correspond- 
ing holes of a second circular plate or disk 
25 16 which may be attached to this bed plate 
by means of thumb-nuts 17. On this disk 16 
are arranged in two concentric circles the 
circuit contacts 18, 19, which when the disk 
16 is rigidly attached to the plate 13 by 
30 means of the thumb-nuts are pressed against 
the contact springs 20, 21 of the plate 13. 
The several circuit wires the number of 
which is equal to that of the letters, numer- 
als or ciphers used, are connected to a ter- 
35 minal plate 22 fixed in the plate 13 and to 
the springs 21, while the springs 20 are con- 
nected with the conductors of the cable 1. 
By suitably connecting the contacts 18 of 
the inner circle with the said contacts 19 of 
40 the outer circle of the plate 16 there may be 
formed different combinations, each of 
which corresponds to a special cipher-code. 
The disk 16 is provided with a. cover-plate 
23 to conceal the manner in which the cur- 
45 rent runs between the contacts 18 and 19. 
The bolts 15 are not symmetrically arranged 
as shown in Fig. 3, so that the plate 16 can- 
not be wrongly fastened to the bed plate. 
Instead of using three bolts, as shown, there 
50 naturally may be employed any other num- 
ber of unsymmetrically arranged bolts. 
Sleeves 24 hold the cover plate in necessary 
distance from the disk 16. 

According to the number of ciphers of the 
55 typographic machine used, there may be 
formed any number of combinations by a 
suitable connection of the contacts 18, 19, of 
the disk 16, and according to this possible 
number of combinations just as many plates 
60 or disks may be arranged as there are suit- 
ably marked contacts-holders. Each combi- 
nation corresponds to a special cipher-code 
and it is only necessary to fasten that con- 



tact holder to the plate which corresponds 
to the given cipher-code or key, to cipher or 65 
decipher with the proper key. 

The contacts or terminals need not neces- 
sarily be arranged on circular disks but 
other suitably formed contact carrying . 
members may be provided with means for 70 
adjusting them relatively to one another for 
the purpose of obtaining the corresponding 
connecting positions. 

Having thus described our invention, 
what we claim as new and desire to secure 75 
by Letters Patent is: — 

1. A device for use in changing over the 
operative connections between two type ma- 
chines for the purpose of transmitting mes- 
sages in cipher and for deciphering the 80 
same, comprising two contact carriers the 
one formed with a notched surface and the 
other with projections adapted to engage 
the notches, means for normally pressing the 
projections into the notches, and connections 85 
from said contact carriers leading to the two 
type machines from one of which messages 
are to be transmitted to the other. 

2. A device for use in changing over the 
operative connections between two type ma- 90 
chines for the purpose of transmitting mes- 
sages in cipher and for deciphering the 
same, comprising two contact carriers the 
one formed with a notched surface and the 
other with projections adapted to engage the 95 
notches, a spring pressing the one contact 
carrier into engagement with the other, in- 
dications on the one contact carrier adapted 

to show the setting position in conjunction 
with a mark on the other, and connections 100 
from said contact carriers leading to the two 
type machines from one of which messages 
are to be transmitted to the other. 

3. A device for use in changing over the 
operative connections between two type ma> 105 
chines for the purpose of transmitting mes- 
sages in cipher and for deciphering the 
same, comprising two contact carriers, a hol- 
low axle carrying the one contact carrier, 
around which axle the other contact carrier no 
is revoluble, means for locking the revoluble 
contact carrier in any one of a number of po- 
sitions relative to the other contact carrier, a 
cable of conductors passed through the hol- 
low axle to the contact carrier fixed thereon, 115 
and a second cable of conductors connected 

to said revoluble contact carrier, said cables 
leading to the type machines to lie connected. 

In testimony wbereof we have signed our 
names to this specification in the presence of 120 
two subscribing witnesses. 

OTTOMAR FEDOR BAMBERG. 
EDMUND WEINHOLD. 

Witnesses : 

August Fugger, 

Josef Bauer. 



Copies of this patent may be obtained for five cents each, by addressing the "Commissioner of Patents, 

Washington, D. C.” 
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This invention is an improvement of the 
invention set forth in my copending appli- 
cation Serial No. 675,898 Filed Nov. 20, 1928, 
which has matured into Patent No. 1,683,072, 
5 dated Sept. 4, 1928. 

My invention relates to the art of secret 
writing ; and provides a new system for trans- 
forming language messages into decodable 
secret code, an improved device for accom- 
plishing the system, and a highly-refined elec- 
tric, coding machine. 

The object of my coding system, device or 
machine is to guard the secrecy of code mes- 
sages. To the layman, one crypt is as unin- 
15 telligible as another, but to the relatively few 
cryptographic experts whose profession is the 
deciphering of secret codes, no secret of past 
systems, devices or machines has permanent- 
ly resisted a determined and prolonged effort 
at discovery. 

It is an object of my invention to provide a 
mechanism and a practical system for coding 
and decoding absolutely or practically unde- 
cipherable cryptograms. 

25 It, is an object of my invention to attain a 
high ratio of complexity of code to complex- 
ity of the mechanism and system for forming 
and decoding messages in said code. It is an 
object of my invention to introduce a new 
30 order of complexity of code into the crypto- 
graphic art. 

It is an object of my invention determined- 
ly to break up the vulnerabj^sequences, rep- 
etitions and recurrences heretofore discover - 
35 able in code messages by experts bent on de- 
ciphering said messages. It is an object of 
my invention to break up these sequences, 
repetitions, and recurrences according to a 
definite system, whereby the coding and de- 
48 coding operations are simplified. 

It is an object of my invention to combine 
a number of relatively simple code-forming 
plans to produce a maximum resultant com- 
plexity, (e. g. a complexity determined by an 
48 exponential function of said number of 
plans ) . It is an object of my invention to sub- 
stantially exhaust the code-changing possi- 
bilities of the combination of plans. It is a 
further object of my invention to permit and 
80 provide a maximum freedom of choice in each 



of these plans, in their relation to one an- 
other, in the. manner of their combination or 
composition, in the method of their use, or 
in any one of these choices alone or in combi- 
nation. It is an object of my invention to 85 
permit the use of absolutely random relations 
and plans or sequences. It is an object of my 
invention to permit the code-forming plans 
to be arranged in any order. It is a further 
object of my invention to permit the plans to 80 
be transposed. It is an object of my invention 
to permit the use of less than all the possible 
plans or sequences. It is an object of my in- 
vention to permit bodily displacement of any 
plan or sequence to any starting position of 85 
use. 

It is an object of my invention to provide 
one and the preferred generic device for ac- 
complishing the system of my invention, and 
it is a further object of my invention to pro- 78 
vide a highly practical type of commercial 
machine especially adapted to the system of 
my invention. 

This machine is so constructed that it oper- 
ates from a constantly changing group of dif- 78 
ferently mixed up alphabets, the number of 
alphabets used being practically unlimited 
and only one letter called a primary letter is 
used from any alphabet. 

Coding machines have been designed and 80 
built, but all have suffered from the very seri- 
ous handicap of inflexibility of code, so that, 
(barring the very few simple selections of 
starting positions placed at the option of a 
pair of correspondents using the machine of 88 
the prior art), once the construction of this 
machine had been obtained by a cyptographic 
expert it Avas a relatively simple matter for 
him to decipher any message coded thereby. 

It is one object of my invention to provide 08 
an improved system and machine which can 
code a message undecipherable by any expert, 
no matter how familiar he may be with the 
construction and operation of the system and 
machine. It is an object of my invention to 88 
pro\ r ide a maximum range of selection of dif- 
ferent key and starting conditions for the 
option of correspondents using the machine. 

As a further safeguard I have provided means 
for guarding the secrecy of the key condi- ‘ 0 
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tions of any machine, so that discovery even 
of the starting conditions agreed upon be- 
tween correspondents would he useless to a 
cryptographer who was equipped with a simi- 
larly constructed coding machine: it being an 
important characteristic of the machines of 
my invention that lack of correspondence in 
two machines of any one of the manifold 
adjustable key conditions provided in each, 
10 will make it impossible to decode on one ma- 
chine, a message coded on the other. 

In the design of an improved coding ma- 
chine I have striven for simplicity, compact- 
ness, ease and foolproofness in operation, as 
15 well as for durability and low cost. 

In the working of my machine, certain 
movements are entailed, and it is an object of 
my invention to provide special structures for 
respectively permitting, controlling, and pro- 
20 during this motion, and I have striven for 
certain advantageous characteristics of these 
structures; which features will appear or be 
suggested as the description proceeds. 

Having selected the electric coding ma- 
25 chine as set forth in a number of prior pat- 
ents issued independently and jointly to me, 
I have set out to improve this superior type 
of machine in a thoroughgoing manner. 
Many of the improvements are not speci- 
30 fically referred to in the “objects of inven- 
tion”; the body of the specification being re- 
lied upon to imply these many objects. 

Other and ancillary objects of my inven- 
tion will be set forth or suggested by the fol- 
35 lowing description of my invention or in the 
use thereof. Certain objects of my invention 
are attainable with the use of less than all 
its advantageous features, and with modifica- 
tions and permutations with hi its purview. I 
40 desire not to he circumscribed beyond the 
reasonable limits of the claims finally deter- 
mining my invention. 

Throughout this description I have con- 
sistently used the term “decipher” in connec- 
45 tion with the attempts of unauthorized per- 
sons to break the code, in contradistinction 
to the term “decode”, which refers to the in- 
terpretation of the code message by author- 
ized persons. The distinction is arbitrary 
30 and has been made merely for convenience. 

Devices and systems in the art of cryptog- 
raphy may generally be divided into two 
classes; one relying upon such simple tricks 
as writing messages backward, adding dum- 
33 my symbols and like confusing expedients; 
and the other involving some thoroughgoing 
plan of introducing complexity, such for ex- 
ample, as that of the Vigenere* cryptographic 
table. As soon as the trick is discovered in 
60 the former class, the message may be deci- 
phered in the same manner in which it would 
be decoded. In the latter class however, de- 
ciphering must follow a less direct plan, 

C5 ♦See Langie — “Cryptography,” Constable and Co. Ltd. 
London. 



such as that involving letter-frequency prob- 
abilities. My invention belong to the latter 
class, and it is to be emphasized that modi- 
fications thereof by such tricks as are con- 
tained within the first-mentioned class are 
mere permutations within the purview of my 
invention. Where my system, for example, 
calls for a certain continuity or sequence, the 
introduction of some such trick to break the 
continuity or sequence must reasonably be 
interpreted as not without the scope of my 
system. It is to be expected that someone 
may desire to complicate the system of my 
invention by simply combining it with some 
well-known system of the latter class above 
defined. I desire to be protected from the 
infringer who would thus adopt my inven- 
tion and attempt to make it behind some 
other cryptographic system. A thorough 
mastery of the matters taught by my inven- 
tion and the description thereof will suggest 
countless such modifications within its pur- 
view, and any interpretation of the claims 
to my invention should therefore rest upon 
a similar mastery of the matters herein 
taught, and upon an understanding of the 
fact that most of the past efforts in cryptog- 
raphy were directed to precisely such con- 
fusing combinations and modifications of 
well-known systems, in an effort to outguess 
crytographic experts. It is to be empha- 
sized that, unlike such confusing complica- 
tions and modifications, my invention entails 
the production of a complex code which does 
not become decipherable when the details of 
the coding system or machine are guessed or 
disclosed. 

Referring to tire drawings : 

Figure 1 is a top plan view of the elemen- 
tal machine of my invention; Fig. 3 is a bot- 
tom plan thereof; and Fig. 2 is a vertical di- 
ametral section of the elemental machine in 
its carrying case. Fig. 4 is a representative 
wiring diagram of the elemental machine 
simplified by showing only three of the 
twenty-six circuits. 

Fig. 5 is a top plan view of the five-wheel 
indicating code machine or portable multi- 
coder of my invention. The top flange on 
each side wall of the machine has been broken 
away to disclose certain parts thereunder. 
Fig. 6 is a vertical median longitudinal sec- 
tion of the machine with its middle code 
wheel removed. The plane of section is in- 
dicated by a line 6' — 6 in Fig. 5. Figs. 5 and 
6 taken together constitute a representation 
(showing only two of the twenty-six cir- 
cuits) of the electric wiving of the machine. 
Fig. 7 is a right side elevation of the machine 
as viewed in the direction of arrow 7 in Fig. 
5. Fig. 8 is a skeleton perspective of the 
code-wheel-actuating dogs and associated 
mechanism as viewed in the direction of 
arrow 8 in Fig. 5. Fig. 9 is a perspective de- 
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tail of two dogging pins removed from the 
assembly of Fig. 8. 

The upper half of Fig. 10 is a diametral 
section longitudinally through the code- 
5 wheel unit common to both the five-wheel in- 
dicating and recording machines. The plane 
of section is transverse of and inclined rela- 
tive to either machine as a whole, and is rep- 
resented by lines 10 — 10 in Figs. G and 11. 

10 Fig. 10, taken as a whole, is a wiring dia- 
gram of the five-wheel recording code ma- 
chine showing only two complete circuits. 
Fig. 11 is a vertical approximately median 
section, analogous to Fig. 6, of the five-wheel 
16 recording code machine. The plane of sec- 
tion, which is indicated by a line 11 — 11 in 
Fig. 12, is displaced slightly to show the 
middle code wheel and associated dog rnech- 
an'sm in true elevation. Fig. 12 is a top plan 
20 view of the machine with its cover and type- 
buffer bars removed. Fig. 13 is a sectional 
plan directed down upon the base portion of 
the machine. The plane of section is indi- 
cated by a line 13 — 13 in Fig. 11. In Fig. 
26 13 annular sections of the commutator brush- 
retaining plate have been broken away to 
show the commutator beneath. 

Fig. 14 is essentially a right side elevation 
of the machine with the cover removed and 
30 base frame broken away by a vertical section 
longitudinally through the base frame near 
the right side thereof. The plane of section 
is represented by lines 14 — 14 in Figs. 13 and 
17. Fig. 15 is a fragmentary enlargement of 
35 a left-hand portion of Fig. 14 with certain 
parts cut away to show the electrical switch 
features associated with the keys. Fig. 16 
is a fragmentary perspective view of the key- 
board housing and associated parts, but with 
40 the keys removed. Fig. 17 is a vertical trans- 
verse section of the machine through the rear 
portion thereof and diametrically through 
the type-actuating mechanism. The plane of 
section is indicated by lines 17 — 17 in Figs. 
48 11 and 12. Fig. 18 is a fragmentary left 
side elevation, in the direction of arrow 18 
in Fig. 12, of the rear portion of the machine 
with type superstructure removed, showing 
the mechanism for driving and splitting the 
60 printed tape. Fig. 19 is a fragmentary sec- 
tion on the line 19 — 19 of Fig. 18 showing the 
five-character spacer of the driving mecha- 
nism. Fig. 20 is a fragmentary plan of the 
spacer shown in Fig. 18. Fig. 21 is a skele- 
65 ton front elevation of the reversing lever and 
linkage associated therewith for making the 
various adjustments provided when shifting 
between coding and decoding operation. 

Fig. 22 is a plan of a sample printed tape 
60 as it leaves the type mechanism; and in line 
with each code letter thereof, is given the 
character alphabet sequence of the machine 
at the instant said code letter is printed ; to 
e5 indicate that the entire sequence is changed 
after each character is printed. 



Midget coder ( Elemental commutator re- 
versing code machine') 

I will first describe the features of my in- 
vention which I have incorporated in sim- 
plest form in the midget coder illustrated by 70 
Figs. 1 to 4. 

An encasing member 1 is simply a packing 
case to provide for transporting this ele- 
mental device of my invention, and forms no 
part thereof. It is illustrated to emphasize 75 
the fact that this elemental machine is a com- 
plete working device as it stands; even 
though it forms a relatively small subcombi- 
nation of the more elaborate final multi-coder 
forms of my invention later to be described 80 
in detail. 

A cylindrical metal base frame 2, has a 
perimetri rally arranged plurality of stand- 
ard (flashlight bulb) electric sockets formed, 
by depressions 6 on a circumference near the 85 
periphery, in its top end wall 8. The depres- 
sions, and the bulbs 12 within them, are cov- 
ered by plane lenses 10, each having a char- 
acter etched thereon. The characters are, in 
this case, letters of the English alphabet, and 90 
such numbers and other characters as are 
found convenient to transmit in code mes- 
sages. The lenses are held in metal frames 
14 each having a positioning tab 16 project- 
ing beyond and below its body. A shallow 
counterbore at the top of each depression 6 
receives the lens with its frame, and a further 
slight depression beyond the counterbore at 
one point receives the positioning tab 16 of 
the lens frame. Cap screws 18 are screwed 100 
into the top wall 8 between each pair of lenses 
to clamp them in posit. on. The cap screws 
may be loosened at any time and the lenses 
shifted to any desired position, as one means 
of altering the code. 105 

In radial line with each character-bearing 
lenses 10 is a push button 20, and means are 
provided whereby pressure upon any push 
button, will cause response of a light under 
one of the character-bearing lenses. Thus, 11(1 
for example, if the push button adjacent the 
lens hearing “H” character were pressed, a 
light under “L” lens might light so that “L” 
and “H” characters would be related so that 
one was the code symbol for the other. Thus 
“L” might be designated by “H” or “II” 
might be designated by “L”, and the electric 
wiring between the two characters constitutes 
a designated interconnection therebetween. 

These wiring connections between the push 
buttons 20 and the bulbs 12 are such that any 
given push-button is not necessarily in series 
with tire bulb adjacent thereto. As the de- 
scription proceeds, the subscripts “a”, “b”, ^ 
“c”, etc., to “z”, will be used after the number " 5 
of any element in the structure to designate 
its position relative to any given arbitrary 
positioning of the language characters. Thus 
10ft would designate the lens having the 
character B etched thereon, while 20ft would " v 
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designate the adjacent push-button in radial 
line therewith. Obviously the number of 
characters is not limited to the twenty-six 
letters of the English alphabet, for numerals, 
5 signs, and word-space designations might be 
added. In fact, as will be explained later, 
the use of a code symbol to represent word 
spaces constitutes an important feature of 
my invention, and while 1 have preferred to 
IQ utilize the infrequently-used letter “Z” for 
that purpose, it would be possible to add a 
twenty-seventh symbol for that purpose. 

The wiring connections will be explained 
first with reference to the wiring diagram 
16 (Fig. 4), in which but three character posi- 
tions are shown instead of the total twenty- 
six for a complete alphabet. The bulbs 12c. 
12 i, and 12 # each have one terminal grounded 
to the frame of the machine, and a dry-cell 
20 battery 22 has its negative terminal grounded 
to the same frame. The battery 22 has its 
positive terminal connected, through tiro elec- 
trically parallel set of push-button switches 
20e, 20*, and 20#, to a set of (push-button) 
26 commutator brushes 24c, 24* and 24#, one in 
sei'ies with each push button. The set of 
(bulb) commutator brushes 26c, 26 i and 26# 
are insulated from the push-button commu- 
tator brushes, so that they may be connected 
30 thereto only through the channels determined 
by a commutator 28 arranged to contact with 
the two sets of brushes. The commutator is 
wired, (see commutator wires 40 plus cross 
wires 36), to connect the push-buttons to 
34 bulbs out of line therewith, so that the lan- 
guage character marking any push button 
may be transformed into a code character 
illumined by a bulb electrically connected 
therewith. The commutator 28 is of insulat- 
40 ing material provided with an outer annulus 
of (bulb) contacts 30, one for each bulb 
brush 26; and an inner annulus of (push- 
button) contacts 32, one for each push-button 
brush 24. Wiring within the commutator 
46 connects each contact 30 with some, (any) one 
contact 32. 

Fig. 4 represents the commutator in neu- 
tral position; it being understood that in op- 
eration the commutator would have to have 
60 its contacts touching the commutator brush- 
es. Assume the commutator to have been 
turned clockwise through a slight angle to 
bring contact 30c under brush 24c. This will 
also bring every other brush into contact 
55 with its correspondingly characterized con- 
tact. This will arbitrarily be termed a “cod- 
ing position” of the commutator. In this 
position and with the wiring illustrated by 
Fig. 4, (which wiring is arbitrary and purely 
60 illustrative), it would be possible to trans- 
form the word “tie”, for example, into code 
by pressing push buttons 20#. 20* and 20c 
successively. This would cause the lights 
12c,. 12#, and 12* to light up in succession; 
65 spelling “eti” which would be the code for 



“tie”. Of course with twenty-six different 
characters instead of only three, the possible 
complications between code and language 
characters become correspondingly multi- 
plied. 70 

Having already described the means (and 
one commutator position and sample opera- 
tion) for coding, I shall next describe the 
means for decoding, after which the means 
for reversing from one function to other will 75 
become apparent. 

Positioned in the same annuli of the com- 
mutator as the (forward) contacts 30 and 
32, are two other interspaced series of exact- 
ly similar (reverse) contacts 30' and 32', all 8# 
the same distance in the same direction from 
their corresponding contacts 30 and 32 so 
that when the commutator 28 is rotated 
slightly counterclockwise, tire contacts 30' 
and 32' will lie under the brushes in the posi- 
tions formerly occupied by the contacts 30 
and 32. This counterclockwise position will 
benceforlh be referred to as the “decode” or 
reverse position, in contradistinction to the 
forward or “code” position. Each set of 0® 
four commutator contacts 30, 32, 30' and 32' 
is designated by a single code or language 
character; e. g., the set designated by charac- 
ter “E” is 30e, 32c, 80'e, and 32'c, but it will 
later be shown that this designation is a pure- 9* 
lv arbitrary one, since the commutator is ro- 
tatable with respect to the character-bearing 
lenses 10. 

When the commutator is in “code posi- 
tion” the contacts 30' and 32' are inopera- 100 
l ive so far as contact with the brushes is con- 
cerned, and when in “decode position” the 
contacts 30 and 32 are similarly inoperative. 
These contacts however, remain in circuit, by 
reason of pairs of cross-wires 36 permanently 105 
connecting the contact 30 of each set to its 
radially adjacent contact 32' in the same set, 
and connecting the contact 30' of each set 
to its radially adjacent contact 32. Thus 
contact 30e is connected in series with con- 115 
tact 32'e, contact 30'c in series with 32e, 30* 
with 32'*, etc. These cross-connected con- 
tacts function as a reversing switch so that 
if pressing push button 20# causes bulb 12e 
to light when the commutator is in “code po- 118 
sition”, then when the commutator is rotated 
through the slight angle to “decode position”, 
pressing push button 20c will cause bulb 12# 
to light. To decode the code word “eti”, it 
is necessary to merely press the push hut- 125 
tons in radial line with the letters “E”, “T”, 

“I”, on the lenses, when the commutator is 
in decode position, and the bulbs 12#, 12* and 
12c will light successively: spelling the word 
“tie”. ' " 1M 

The designating interconnections for use 
during coding operation, though they incor- 
porate elements in common with the inverse 
designating interconnections for decoding 
operation, are truly alternative thereto. It 1** 
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is this use of alternative interconnections 
which permits either set of interconnections 
to be connected at random between the char- 
acters. It will be noted that by reason of 
‘ s the reversing commutator many elements of 
the interconnections are made to serve a dou- 
ble function ; the electric current being sent 
through these elements in opposite direc- 
tions during coding and decoding operations. 
10 All the wires 40 are in circuit in either code 
or decode position of the commutator, and 
the only elements which go into disuse are 
certain of the cross-wires 36. By this ex- 
pedient a great deal of mechanical and elec- 
15 trical complexity is avoided. 

The code and decode positions of the com- 
mutator have been designated arbitrarily and 
may be interchanged in use; the important 
consideration being merely to shift from one 
o,> position to the other so as to reverse the cir- 
cuits when changing from coding to decoding 
operation. 

So far it has been pointed out that the 
character-bearing lenses may be interchanged 
to change the code, and that the designation 
of code and decode positions may be arbitra- 
rily interchanged. Either of these expedi- 
ents, open to the owner of a coding machine, 
may be utilized to entirely change the code so 
as to make the unauthorized deciphering of 
the code more difficult. 

To further complicate the code, means are 
provided for shifting the incidence of the 
designating interconnections between charac- 
tors to change, not only the code, but the code 
sequence as well. By code sequence is meant 
the order in which letters of the code alphabet 
follow' each other. This is illustrated in Fig. 
22 , wherein no discoverable sequence persists 
4 <. through the several code alphabets arranged 
one above the other to the left of the mes- 
sage-bearing tape 700. Shifting the inci- 
dence of said interconnections does more than 
bodily change the relation of the code al- 
4 " phabet to the language alphabet; it mixes 
up the order or sequence in which the code 
letters follow each other. In the midget 
coder this shift of incidence is accomplished 
by rotating the commutator 28 (beyond the 
r.o range of shift from code to decode position), 
to bring different sets of contacts under each 
given set of brushes. Thus for example, in 
Fig. 4, the commutator might be rotated 
through 120 degrees to bring contacts 30c 
r..*> and 32c under brushes 26£ and 24#. It is con- 
templated that the commutator will be ro- 
tated after a specifiable number (prefer- 
ably only one) of push-buttons have been 
depressed, so that the code will not repeat 
itself each time a given character is coded. 
The selection of initial commutator posi- 
tion and of the interval, direction and amount 
of movement is then open to selection and 
change by the owner of the machine. Thus 
he might elect to staid coding with the con- 



tacts 30c and 32c in radial line with the bulb 
12 1, and to rotate three (or preferably only 
one), full spaces counterclockwise after each 
letter has been coded. To decode, it would 
then be necessary to set the machine to with- 
in a fractional space of the same initial po- 
sition to attain the “decode position” nearest 
thereto ; i. e. with the contacts 30'c and 32'c 
in radial line wdth the bulb 12 1] and to ro- 
tate three (or one) full spaces counterclock- 76 
wise, as before, after each letter has been 
decoded. 

Considering the wiring of the machine in 
its broader sense as constituting designating 
interconnections between characters, it will 8( 
be appreciated that each designating inter- 
connection is broken up into relatively mov- 
able (see movable commutator) parts or 
links. Thus each commutator wire 40 taken 
wdth its appropriate cross-wire 36 constitutes 35 
a link supported by the commutator disk and 
movable therew ith relative to the code and 
language characters, whereby the incidence 
of the transitory or changeable designating 
interconnections between characters may be 90 
shifted. And it should be noted that any of 
said wires 40 plus 36 may be connected to 
any character by merely rotating the com- 
mutator. Statement that the commutator 
contacts are arranged in rings is relied upon, 95 
to imply the fact that the movable links of 
the designating interconnections are ar- 
ranged circularly, i. e. peri metrically, so that 
any link may be moved to any character. 

In the commutator described in my prior 100 
Patent, 1.510,441 of Sept. 30, 1924, and there- 
in termed “code wheel”, it was necessary that 
the two sets of commutator contacts be con- 
nected inversely in complementary pairs in 
order to permit inversion from coding to de- 105 
coding operation. Thus, for example, if 
character • — H — contact in one ring of con- 
tacts where connected to character — Y — in 
the other ring, then character H in said other 
ring, would have to be connected to char- 110 
acter Y in said one ring. The commutator 
of my present invention is not so limited, 
and I have provided means for reversing 
either way from coding to decoding opera- 
tion. This is an important feature of the 115 
present case, and, since it is incorporated in 
the commutator 28. I shall henceforth term 
this, and all other commutators including 
the reversing feature, “reversing commu- 
tators”. It will be understood, however, 120 
that reversing commutators may have other 
functions in addition to that of reversing 
the electric circuits. 

Relating the foregoing explanation of Fig. 

4 to Figs. 1 , 2 , and 3: 125 

The commutator 28 is in general an in- 
verted-dish-shaped body of insulating ma- 
terial and of an outside major diameter equal 
to the inside diameter of the cylindrical base 
frame 2 . The bottom of the base frame is 130 
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open, to permit insertion of the commutator, 
and a plurality of cap screws 42, in the 
Lower portion of the casing 2, project from 
the inside cylindrical face thereof to retain 
s the commutator journaled within the casing. 
The battery 22 is conveniently carried with- 
in the dished portion of the commutator by 
a metal saddle 44. The saddle is secured to 
the commutator by bolts 46, is in electrical 
jo contact with the negative terminal of the 
battery, and is grounded to the frame 
through a resilient metallic brush 48 clamped 
at one end by one of the bolts 46, and having 
its other end sprung up into contact with 
j 3 the under surface of the top end wall 8 of the 
metal frame. 

The annuli of contacts 30 and 32 (includ- 
ing contacts 30' and 32') are clearly shown 
arranged iu two concentric rings near the 
20 periphery of the commutator. There are 
four contacts for each of the twenty-six 
character spaces of the machine. The con- 
tacts are simply bolts pressed into comple- 
mentary eounterbored holes in the commu- 
25 tator, with the tops of their heads (or nuts) 
ground off flush with the upper surface of 
the commutator. The lower ends of the bolts 
constitute terminals projecting below the 
commutator to receive the contact washers 
20 32, for the cross-wires 36. 

As an aid to interchange of terminals, bus 
bars 34 take the place of washers in the inner 
ring of contacts 32 and 32' and these bus 
bars are provided at their inwardly extend - 
55 ed ends with contact screws 56 to receive the 
terminal prongs of the commutator wires 40. 
This provision for interchange of terminals 
provides another means by which the code 
arrangements of the machine may be altered 
■m to suit any correspondents. By merely shift- 
ing the wires 40, the code relations of the 
machine may be entirely changed to confuse 
the unauthorized person attempting to de- 
cipher a code. 

45 It should be noted that, from an electrical 
standpoint the wires 40 could as well be con- 
nected between the outer ring of contacts 30 
and 30' (because of the cross-connecting 
wires 36), or they could be connected be- 
tween the contacts 30 and 32, or between the 
contacts 30' and 32'. Where connection is to 
be made to the outer ring of contacts it will 
be found desirable to use longer bolts for 
these outer contacts, and to use axially elon- 
r,:> gated washers 52 therefor, to support the 
wires 40 in spaced relation below the inner 
ring of contact terminals. 

The commutator brushes 24 and 26 are re- 
tained above the commutator in an annular 
brush-retaining block 60 of insulating ma- 
terial non-rotatably pressed into the casing 
2. The brushes 26 are capped spiral contact 
springs carried in loose holes, one beneath 
each bulb 12, and in contact with the posi- 
tive terminal thereof ; the negative bulb ter- 



minals being grounded to the frame of the 
machine through their sockets in the metal 
top wall 8. 

The brushes 24 are elongated pins having 
the push buttons 20 pressed upon their upper 1 1 
ends, so that the push-button switches 24—32 
or 24 — 32' are intimately associated with the 
reversing commutator in this elemental ma- 
chine. The push buttons are retained by 
flanges 66 on the pins 24. The push buttons 75 
extend up through holes in the top wall 8 of 
the casing and are urged upward by spiral 
springs 68 surrounding the brushes 24 be- 
tween the push buttons 20 and the brush- 
retaining block 60. CO 

An annular metal contact ring 70 having 
an inner diameter slightly less than that of 
the insulating block 60, has a ring of holes 
r egistering with the brushes 24, and is inter- 
posed between the block 60 and the springs 35 
68 to connect the brushes 24 to the positive 
terminal of the battery. A resilient metallic 
contact brush 72 is supported at one end by 
a bolt 71 through the insulating material of 
the commutator and has its other end sprung 90 
out into contact with the metal ring 70. A 
spring clip 73 is clamped against the posi- 
tive terminal of tire battery 22 by the other 
end of bolt 71 and so completes the circuits 
from the battery through the push buttons 85 
and commutator to the bulbs, and back 
through the frame to the battery. 

The means for rotating the commutator 
consists of a hub 74 bolted to the top of the 
commutator and projecting up through a xoo 
central hole in the top wall 8 of the casing. 

A transverse hole in the top of the hub re- 
ceives a rod 76 which constitutes a double- 
ended crunk arm and is retained by an axial 
screw 78 in the hub. The crank arm 76 also xos 
constitutes an index pointer having one end 
distinguished frorrr the other end by a mark 
80. When the rod is directly over any one 
lens, the commutator is in “coding position” 
for the character etched on said lens. The no 
half-spaces for “decoding position” are 
marked by the cap screws 18. 

To the several means for complicating 
cixles so-far mentioned as possible with this 
midget coder, two others may be added, n;; 
Either end of the crank arm 76’ may be des- 
ignated the index pointer, and the angular 
relation of the hub 74 to its commutator may 
be altered at will by merely loosening the set 
screw 78, turning the hub to a new position, 19.0 
and tightening the set screw. 

The midget coder could be used to code 
and decode messages even without its elec- 
trical features by merely allowing one end 
of the index pointer to designate the code of 325 
the character under the other end of the 
movable pointer. In this case the index 
pointer would constitute a designating in- 
terconnection between the two characters 
under its opposite ends. Conversely, the 
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coder might be operated without the rotat- 
able code-changing feature of the commu- 
tator by never rotating the commutator. 
These apparently obvious methods of use are 
g pointed out as indicative of the wide range 
of choice open to correspondents using this 
cryptographic machine. 

It is, throughout, one object of my inven- 
tion to provide a machine which the operator 
10 may use in a variety of different ways to foil 
the unauthorized person who would decipher 
the code; so that no amount of familiarity 
with the construction of the Hebern coding 
machines in general, or with any particular 
15 coding machine of this class, or even such 
inside formation as the knowledge of the 
particular wiring and starting position used 
on a particular machine, would be effective to 
permanently destroy secrecy. The operators 
20 of the code machine could foil such unau- 
thorized spying by merely agreeing to change 
the wiring, starting position, arrangement of 
lenses, hub position, or interval and amount 
of commutator movement during coding. 
25 There, are so many possible combinations and 
permutations or complications of this sort 
open to the operator that he can make it prac- 
tically a hopeless task to attempt to guess the 
particular combinations, permutations, and 
30 complications which are used by any particu- 
lar correspondents. These combinations, 
permutations, and complications will hence- 
forth be referred to as the “key and starting 
conditions”, since, when they are all known, 
35 the key to decoding the code messages is had. 
“Key conditions” refer to such features as 
the commutator wiring, and arrangement of 
lenses which are ordinarily not altered dur- 
ing the coding and decoding operations; 
40 while “starting conditions” refer to such fea- 
tures as the initial position of the index 
pointer, and are reset after each message. 
There is, however, no rigid distinction be- 
tween the two, for what one pair of corre- 
45 spondents may consider a key condition, an- 
other pair will alter after each operation. 
Moreover, in the more advanced designs of 
mv invention now to be described, it becomes 
practicable to relegate formerly important 
50 starting conditions to the sphere of infre- 
quently altered key conditions. 

Multiple commutator code machines {multi- 
coders) 

55 The simple and inexpensive midget coder 
performs its functions to even better advan- 
tages than prior costly highly complex pieces 
of cryptographic mechanism heretofore used, 
and is intended for use wherever code is used 
60 on any but a large scale; but where a large 
amount of code message from a given ma- 
chine is obtainable by an unauthorized per- 
son he may employ means, such as tables of 
letter frequencies and the like, for decipher- 
65 ing the code. The midget coder is equipped 



to combat such means of deciphering, only 
by frequently changing the key conditions 
and by excessively complicating the matter 
which the operator has to remember when 
coding and decoding the message. I have 70 
provided automatic means, independent of 
the personal equation, in my multi-code ma- 
chines for continually changing the key or 
starting conditions in a highly complex 
fashion, and these in turn are provided with 76 
a hierarchy of key and starting conditions 
subject to selection by an operator. 

The more complex- (multi-code) machines 
of my invention incorporate the reversing 
commutator of the midget machine. In these 80 
■multi-coders, auxiliary means are provided 
for altering the code circuits so that code- 
changing rotation of the reversing commu- 
tator becomes of relatively less importance, 
and is retained merely as an adjustment by 86 
which the key conditions of the machine may 
he altered. In the multi-code machines, the 
wires 40, instead of being direct-connected be- 
tween the commutator contacts, as in Fig. 4, 
have auxiliary means for altering code cir- 80 
cuits interposed in series therewith. 

The auxiliary code-changing means, Figs. 

5, 6, 7, 8, 9 and 10, is formed by auxiliary 
(code-wheel) commutators 82, each having 
two rings of contacts 84 and 86, on opposite 85 
radial faces thereof, and analogous respec- 
tively to the contacts 30 and 32 of the revers- 
ing commutator. Each contact 84 on one 
side of a code-wheel commutator is connected 
by a wire 88, constituting a link in a designat- 100 
ing interconnection, to some (any) one con- 
tact 86 on the other side. The code-wheel 
commutators do not embody the reversing 
feature, and therefore have no need for an 
interposed ring of decoding contacts anal- 106 
ogous to 30' and 32'. Instead of four con- 
tacts per character as in the commutator 28, 
each code-wheel commutator 82 requires only 
two contacts per character, or a total of fifty- 
two contacts for the English alphabet. The no 
code-wheel commutators are modifications of 
the code-wheels described in Patent 1,510,441, 
Sept. 30, 1924, to E. H. Hebern. From an 
electrical standpoint the only essential differ- 
ence is that in this early patent it was essen- 115 
tial to operation of the device that the com- 
mutator contacts on opposite sides of the code 
wheel be reciprocally connected by the com- 
mutator wires; so that if a wire connected 
contact “H” on the left side, to contact “Y” 120 
on the right side, a complementary wire was 
required to connect “Y” on the left side, to 
“H” on the right side. Otherwise the ma- 
chine would not decode. In the present in- 
vention however, the contacts on one side of 125 
the wheel may be connected absolutely at 
random to the contacts on the other side. The 
reversing commutator feature permits decod- 
ing regardless of this arrangement of wires 
in the code wheel commutators. The code 133 
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’wheel commutators constitute rotatable sup- 
upolcts for the groups of links or .wires 88 which 
■theyi embody y and will at times be referred 
: to. merely as supports, and at other times, 
5 .more specifically, as code-wheels. 

iTo adapt’ the i reversing commutator 28, 
shown in Figs. .:2 to 4, to the complex ma- 
chines, each, wire 40 of the former is in part 
replaced in 1 the latter by two; leads or links 
i io 40' and 40", shown in Figs. 5,6 and 10, so that 
the auxiliary code-changing (code-wheel) 
commutators may be connected in series there - 
’’with. The original terminal connections re- 
main unchanged -so that any pairs of wires 
i is 40' and 40" if connected in series, would be 
equivalent to the wire 40 of the first embodi- 
■iment. ’The wires 40' and 40" are connected 
in series through a plurality of code- wheel 
commutators. The end of each wire 40' re- 
020 mote from commutator 28 terminates in a 
commutator brush 90 (Fig. 10) over the con- 
tacts 86 on one face of the code-wheel com- 
mutator, and the other end of each wire 40" 
remote from commutator 28 terminates in a 
’ !6 similar commutator brush 92 over the con- 
tacts 84 ori the other face of the code wheels. 
By rotating a code- wheel commutator be- 
tween the brushes 84 and 86. just as the. re- 
versing commutator 28 in’ the midget ma- 
330 chine had been rotated through whole spaces, 
the code may be changed during operation 
of the multi-code machines just as it.hod been 
altered in the elementfrl or midget mmchine. 
'As - so far described,’ the complex machines 
1 35 merely embody one added key condition (viz. 
adjustable rotation of the reversing commu- 
tator) 4 over the elemental machine. 

In the complex’ machines, employment of 
hut 1 a- single code-wheel commutator would 
* 40 fail to exploit the fullest advantage.’ accruing 
from the more advanced design. Actually, 
•five code-wheel commutators are employed in 
series, each between a pair of brushes. For 
convenience, these code-wheel commutators 
4 46 and their brushes will be numbered from If ft 
! to right by subscripts. Thus, referring to the 
upper portion of Fig. 10, commutator 82,, is 
placed between brushes 90, and 92, ; brushes 
92,’ are connected to brushes 90, ; commutator 
*60 82 2 is placed between brushes'90.; and 92- (not 
shown) ; and so on. 

' In thedrawings these subscripts will be> ap- 
plied .to the code wheels and to certain repre- 
sentative elements associated therewith, it be- 
*55 dug understood that they arc applicable to 
every element of, or directly associated with, 
each separate code wheel. It should he. 
noted that the number of key conditions is 
greatly extended, by these auxiliary commu- 
>00’ tutors, for each commutator 82 may be wired 
differently; may be bodily inverted in the ma- 
chine, or may have its wiring changed at will, 
and each may be rotated to a different posi- 
tion and may be connected for rotation in dif- 
0o j iferent sequence. 



Means are provided for .interconnecting the 
code-wheel commutators, for rotation, so that 
; the elemental! key conditions may be auto- 
matically. altered. The code wheels are inter- 
connected so that: after one has moved i0 
i through a certain number of steps, a second 
one will move a predetermined amount ; after 
the second has moved through a certain num- 
ber of steps a third will move a predeter- 
mined amount ; and so on. The code wheels ‘‘ £ 
are interconnected to move in progressive non- 
recurrent succession. In the ideal application 
of this type of . movement each code wheel is 
■placed successively in every possible position 
relative to every other r’ifdc Avheel.'t o.exh aust 80 
the possible-tortuous paths therethrough be- 
tween each character. >As will be explained 
later, the preferred type of relative movement 
is that in which each code wheel is advanced 
one step after the wheel of next higher speed 85 
has completed the major portion of its revolu- 
tion arid* before it ha s begun to-repPSt. itself. 

In tEe ! eIeinenfa] machine, the code sequence 
will begin* to repeat itself after twenty-six 
operations’ (turning through one whole com-’ 80 
mutator space after each character has been 
coded) unless the key conditions are changed 
by the operator. In the five-code-wheel ma- 
chines so far described, it has been calculated 
that a edde sequence will not repeat itself’ 85 
within twenty-six-to-the-fifth -power, opera- 
tions; after which eabh possibility of change 
of any final key condition by the operator will 
produce another 11,881,376 sequences. 

In the multi -code machines as described so ' 100 
' far, the designating interconnections are split 
into several ‘different groups, each, supported 
by one commutator, and movable with respect 
to one’ another as- -well as to the characters 
they interconnect. Where the interconnec- 105 
tions in the midget coder each had but a sin- 
gle movable link; those in the multi-code ma- 
chines have a plurality of movable links ar- 
ranged . peri metrically in- groups, and each 
movable relative* to the other links of its 
series; and means are provided for moving 
each of these groups successively to substan- 
tially exhaust the possible incidences of .the 
linkages. 

The more elaborate 'device of my invention 
will first be described in detail as applied to 
an indicating code machine, and will later 
be described in its most advanced form as a 
recording code machine. . 120 

In the drawings.'. Figs. 5, 6, 7, 8, 9 and the 
upper half of Fig. 10 are unqualifiedly repre- 
sen tive of the indicating code machine first 
to he described. In describing this indicat- 
ing code machine however, infrequent refer- . 125 
ence will be made to specified portions of Fig. 

11 and the lower half of Fig. 10, where these 
figures show elements common to both multi - 
code machines,’ to better advantage than do 
Figs. 5 to 9. inclusive. 130 
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Portable multi-coder ('five code-wheel indi- 
cating reversing code machine ) ( see Figs. 
5, 6, 7, 8 and 9) 

A substantially rectangular metal base- 
g frame 100 has a pair of upstanding metal 
supporting walls 102 bolted thereto at its 
opposite sides at its back portion, and is pro- 
vided with a front superframe of insulating 
material for housing the- push-buttons and 

19 indicating lights. The front portion of the 
base frame is without a top wall, to provide 
a rectangular opening; which opening is then 
covered by the insulating base plate 106 of 
the front superframe. Above the front part 

16 of the base plate 106 is the inverted box-like 
push-button housing 108, forming the front 
portion of the front superframe. The rec- 
tangular opening of the housing is enlarged 
for a slight distance above its bottom to re- 

20 eeive the horizontal metal push-button con- 
tact plate 110 which is secured to the hous- 
ing by bolts 112. The plate 110, and the top 
of the housing, are provided with a plurality 
of aligned holes to receive push-buttons 114. 

20' The push buttons are metal pins each pro- 
vided with an annular flange 116; the upper 
surface of which is adapted to bear against 
the top of the housing to retain the push 
buttons. A coil spring 118 surrounds each 
Sl ‘ pin between the flange 116 and the plate 110 
to hold the push buttons in raised position. 
Caps 120, of insulating material top the push 
buttons, and each cap is provided with a dif- 
, ferent language or code character printed 
thereon; in this case being merely the Eng- 
lish alphabet arranged as in an ordinary 
typewriter. Fixed metal contact pins 122 
are received by openings formed for them in 
the insulating base plate 106, and one be- 
au neath each push button pin. When any push 
button is depressed upon its contact 122, it 
completes a circuit which will later be de- 
scribed as including one of a plurality of 
electric light bulbs 124. 

45 The bulbs 124 are housed in a box-like bulb 
housing 126 which forms the rear part of the 
front superframe. The housing 126 has its 
bottom resting upon an insulating plate 128, 
which in turn rests upon the base plate 106. 
et) The housing 126 has a plurality of depres- 
sions to receive the electric light bulbs, and 
the depressions are covered by a two-ply 
translucent plate 132 having language and 
code characters printed thereon, one above 
£ii each depression. The translucent plate is 
covered by a metal retaining plate 131 hav- 
ing openings above each depression to reveal 
the illumined characters. Bolts 136 secure 
;;(j the plate 134 to the housing. A metal plate 
138 closing the bottom of the housing has 
standard screw sockets formed therein for 
the bulbs. The plate constitutes the negative 
contact terminal for all the bulbs. The posi- 
t»o tive terminal of each bulb is contacted by one 



of a plurality of capped springs 140 similar 
to the springs 26 aforedescribed, and guided 
in holes through the plate 126 in line with 
the bulb sockets. Contact pins 142, exactly 
similar to the pins 122, are also provided in 70 
the plate 106 ; one in line with each bulb and 
in contact with each spring. 

The electrical connections between these 
two sets of pins 122 and 142; i. e. between the 
push buttons and bulbs; will next be de- 75 
scribed. 

A dry cell battery 144, having a positive 
terminal 146 and a negative terminal 148, is 
conveniently retained by a pair of insulated 
clips against the side wall 102. The plate 110, 80 
forming one terminal of each push button 
switch, is connected to the positive battery 
terminal 146 by a wire 152. Each comple- 
mentary push-button switch terminal 122 is 
connected by one of the wires 154 to one of 86 
the reversing-commutator brushes 156 annu- 
larly arranged upon a brush-retaining disk 
158, of insulating material. The disk 
158 closes a circular opening in the top of the 
rear part of the base frame 100, and is secured 90 
to the top of the rim 160, surrounding this 
opening, by bolts 162. The brushes 156 are 
flat brass springs slightly convexed at their 
outer low r er ends and secured at their inner 
ends to the disk 158 by bolts 164 through the 95 
disk. The projecting upper ends of bolts 164 
serve for attachment of the terminals of wires 
154 from the push-button switches. The 
brush-retaining disk 158 is provided with an 
annular depression below the free ends of the 100 
resilient brushes to permit them to spring. 
Concentric to and within the ring of brushes 
156 is a second annulus of exactly similar 
brushes 166 similarly secured by bolts 164. 
Wires 168 lead one from each of these latter 105 
brushes to each of the contact pins 142 of the 
positive bulb terminals. Wires 170 and 171, 
lead from the negative bulb terminal plate 
138, through a master switch 294 — 296, Fig. 

7, to the negative terminal 148 of the dry cell. 110 
The master switch may, for present purposes, 
be assumed always to be closed, so that the 
only gap to a complete circuit from the push 
buttons to the bulbs, lies between the two 
rings of commutator brushes 156 and 166. 116 

The circuit connecting the brushes of these 
two rings will next be described. 

The circular opening in the rear part of the 
main frame 100 is counterbored at its top to 
rotatably receive the reversing-commutator 120 
disk 28' with its upper surface flush with the 
rim 160, and therefore touching the brush- 
retaining disk 158. A circular opening in 
the disk 28' is journaled upon an annular 
flange 174 depending from the disk 158. The 125 
commutator contacts 176, 178 and 176', 178', 
(Figs. 6 and 10) are, in all essential respects, 
like the contacts 30, 32, and 30', 3,2' in the 
analogous commutator 28 of the elemental ma- 
chine, and they are similarly joined by cross 130 
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wires 36' to constitute, with their brushes 
158 and 166, a reversing switch permitting 
change from coding to decoding position. 

A reversing lever is provided for shifting 
k the commutator 28'. A disc-shaped plate 
182 has its rim bolted to the bottom of the 
reversing commutator near the periphery 
thereof, by an annulus of bolts 184; and the 
reversing lever 186 is pivoted at its inner end 
HO to the center of plate 182 by a pin 188. The 
outer end of the lever extends along the bot- 
tom of the machine to the front thereof and 
terminates in a shift handle 190. The 
threaded bolt holes 192 in which the bolts 
lo 184 are received, are continued through the 
rim of plate 182 to receive a thumb screw 194 
passing through a hole in the lever 186. 
When the thumb screw is removed the revers- 
ing comiputator 28' may be rotated to any de- 
20 sired position, just as the analogous com- 
inutator 28 may be, to alter the code. For 
convenience, the shift lever 186 is provided, 
so that when once adjusted to desired posi- 
tion, the reversing commutator may lie 
2o shifted from code to decode position without 
inverting the machine. Though the com- 
mutator might conceivably be rotated, as by 
ratchet means or the like, after each character 
had been coded, it is not deemed necessary to 
so do this, in view of the auxiliary code-chang- 
ing means now to be described. 

Instead of interconnecting the reversing 
commutator contacts as in the elemental ma- 
chine, directly by fixed wires 40, one for each 
3-i pair of contacts 32 (Fig. 4) ; separate wires 
40' or 40" from each contact 176. (or other 
of the four contacts 176. 176', 178, 178' of 
each set) , in the complex machines lead to op- 
posite brushes 90 and 92 of the code-wheel 
4o commutators 82, (Fig. 10). The brushes 90 
and 92 are similar in all respects to the resil- 
ient flat brass brushes 156, and are bolted to 
the inside face of oval brush-retaining plates 
200 by bolts 202 which form the terminals 
-i'.i for wires 40' or 40" from the reversing com- 
mutator 28'. These plates 200 are grooved 
annularly to permit the brushes to spring. 

A central opening in each plate 200 receives 
a shaft 204, and journaled on this shaft, with 
GO their radial faces bearing between the inside 
faces of each pair of brush -retaining plates 
200, are the rotatable code-wheel commuta- 
tors. Each code-wheel commutator is a 
wide-rimmed metal spider 82 (Fig. 10) , hav- 
es ing an opposed pair of annular similar in- 
sulating plates 208 clamped together upon 
opposite sides of and including the narrow 
spider web, by a ring of bolts (not shown), 
just within the rim of the spider. The com- 
60 mutator contacts 84 and 86 are bolts each ex- 
tending through one of the plates 208 and 
having, their heads flush with the outer face 
of the plate to form an annulus of contacts 
on each side of the code-wheel commutator. 
The threaded ends of the contacts 84 and 86 



project slightly beyond the inside faces of 
their plates 208 to receive bus-bars 214 simi- 
lar to the bus-bars 54 in commutator 28. An- 
nular insulating plates 216 separate the bus- 
bars from the spider. Commutator wires 88 
each have one end connected to a bus bar on W 
one side of the commutator, and extend to 
some (any) other bus bar on the other side 
of the spider, so that each contact 84 on one 
side of the commutator is connected, hy on e 
li nk 88 in the series making up each desig- 7# 
mlfingu nterconnection, to a contact 86 on the 
other side of the commutator ; and, just as in 
the reversing commutators previously de- 
scribed, these commutator wires may be 
shifted at will to alter the circuits through 80 
the commutator. 

As has been mentioned, there are actually 
five rotatable code-wheel commutators, but 
each is identical, in its constructional aspects, 
to that aforedescribed, and each is included ba 
between a pair of similar brush-retaining 
plates 200. In all but the two end brush-re- 
taining plates, the brushes 90 and 92 on oppo- 
site sides of a given plate are connected di- 
rectly in series by the simple expedient of re- uu 
taining both of them in common by a single 
row of bolts 202. The end plates, of course, 
have brushes only on one face thereof; which 
brushes are direct-connected to the wires 40' 
and 40" to and from the reversing commuta- U- 
tor 28'. 

The assembly of code-wheel commutators 
and brush-retaining plates is secured be- 
tween a pair of similar curvi-angular flat 
metal plates 220, somewhat similar in outline 100 
to oval plates 200, by two rods 222 passing 
th rough aligned holes in opposite apexes of 
each plate 200 and 220, and threaded at their 
ends to receive the retaining bolts 224. The 
bolts 224 urge the plates together, and a plu- l0j 
rality of metal sleeves 226, one between each 
of the brush-retaining plates 200, hold the 
plates rigidly in spaced relation to rotatably 
receive the code-wheel commutators. The 
plates 220 have a central opening to receive lil ‘ 
the shaft 204 upon which the code wheel 
commutators are journaled. When the shaft 
204 is removed the code wheels are held in 
the code wheel unit only by the pressure 
of the resilient commutator brushes and may lla 
be removed, inverted, or interchanged. 

As an example of one modification of the 
code wheel set-up it has been suggested that 
one of the end brush-retaining plates 200 
be omitted from the code-wheel unit, and 
that the wires 40' (or 40") then be con- 
nected fixedly to the ring 208 of commu- 
tator contacts on one side of the code wheel 
82, (or 82 5 ). The fact that the contacts are 
actually bolts, adapts them readily to the 
modified function of terminal screws clamp- 
ing the wires 40' (or 40"). The wires 40' 

(or 40") need be long enough to permit only 
one full revolution of the code wheel 82, 130 
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(or 82 5 ) in either direction, and of course 
this end code wheel would be rotated no fur- 
ther than the wires would permit. It will 
readily be appreciated why the illustrated 
set-up is preferred to the modification here 
described. The main object of suggesting 
this modification is to emphasize the fact 
that; considering the wires 40' (or 40"), as 
one set of links in the designating inter- 
connections between characters; there is no 
inherent reason why the incidence of any 
given link may not be altered (as by mov- 
ing only one end of said link, while keep- 
ing the other end fixed, relative to the rest 
of the interconnection). In other words, it 
is desired to indicate that the incidence of 
an interconnection may be altered by alter- 
ing the incidence of a link thereof, as well 
as by bodily moving said link. Movement 
of the code-wheel commutator 82j (or 82 n ) 
in the suggested modification would shift 
only one end of each wire 40' (or 40") at- 
tached thereto; whereas movement of the 
commutator 82, for example, would bodily 
shift both ends of the links defined by the 
commutator wires 88 2 thereof. 

Means are provided to yieldingly resist 
rotation of the code wheel commutators rel- 
ative to the assembly of plates 200 which 
supports them ; so that the assembly may 
be rotated while only certain specified code 
wheels are held, to cause their advancement 
relative to the brush retaining plates 200. 
A shaft 228 (Fig. 11) similar to the rods 
222, is bolted between angular apexes of end 
plates 220. Forked crank arms 230, one for 
each code wheel, are journaled on the shaft 
228, and a roller 232 is pinned in each arm 
with its periphery adapted to bear upon the 
notched rim of the code wheel above it. Ad- 
justable springs 234 urge the arms with their 
rollers against the rims of the code wheels 
to resist their free relative rotation. The 
springs are fixed at one end to the free ends 
of arms 230, and at the other end to a rod 
236 parallel to and in front of the shaft 228, 
and similarly secured to the end plates 220. 

The entire code wheel assembly between 
and including the end plates 220. constitutes 
a “code-wheel unit,” which is journaled for 
oscillation in the machine. Means (see Figs. 
5, 6 and 7) are provided for rocking the 
code wheel unit about its axis. The end 
plates 220 each have outwardly extending 
hubs 250 concentric to the code wheel shaft 
204. Each hub 250 is journaled in a bear- 
ing 252 in each side walls 102 of the ma- 
chine, so that the entire code wheel unit is 
pivotally supported in the machine. A rock 
shaft 254 is journaled in the side walls 102 
parallel to and below the code wheel unit, 
and a pair of crank arms 256 pinned to the 
rock shaft is pivotally connected to a pair 
of connecting rods 258, which in turn are 
pivoted abaxially to the end plates 220 of 



the code wheel unit by bolts 260. The shaft 
254 extends beyond the side walls 102 and 
an operating lever 262 extending to the front 
of the machine, is keyed to one projecting 
end of the shaft 254. When the operating 
lever is depressed, the entire code wheel unit 
is rotated through not less than one twenty- 
sixth of a revolution. An arm 264 pinned 
to each projecting end of the shaft 254 is 
connected by adjustable springs 266, to the 
side wall 102. The adjustable springs 266 
resist depression of the operating lever and 
restore the unit to normal position upon the 
release of said lever. 

Means are provided for holding selected 
code wheels against rotation in one direction 
as the rest of the code wheel unit oscillates, to 
cause their advancement relative to the unit. 

Depressions 267. in the midperiphery of 
each code-wheel commutator forms its rim 
into a cog wheel. Ratchet dogs 268, one for 
each cotie wheel, are journaled on a shaft 270 
(Fig. 8) extending between the side walls 102, 
and parallel to and behind the code-wheel 
unit. The active noses of the dogs extend 
over to contact with the cogged portion of the 
surface of their respective code wheels, and 
are beveled to permit free rotation of the 
code wheels in response to depression of the 
operating leveiyj68*«a,vhile preventing their 
rotation (relative to the machine as a whole) 
as the code wheel unit is rotated back by the 
spring 266. The dogs 268 thereby cause the 
code-wheel commutators to be advanced rela- 
tive to their brushes. Adjustable springs 272 
connect depending lugs 274 on each of the 
dogs, to a fixed bar 276 extending between 
the end walls 102. The springs 272 tend to 
urge the dogs 268 into active contact with 
the cogged rims of the code wheo’s. A plate 
277 parallels the bar 276 and extends forward 
almost into abutment with the lugs 274 of the 
dogs to limit movement thereof when a code 
wheel is removed. 

Means are provided to hold certain of the 
dogs 268 out of contact with the code wheels 
at certain times to permit determined non- 
synchronous rotation of the code wheel com- 
mutators. Adjacent each ratchet dog 268 is 
a cam-follower dog 278 of somewhat similar 
shape to the dogs 268, and similarly pivoted 
on the shaft 270. The follower dog has a 
cam-roller 280 pivoted to its rounded nose 
and projecting into contact with its code 
wheel along the uncogged surface near the 
edge thereof, so that it is not influenced by 
the code wheel at each depression 267 in the 
mid-periphery of the rim. In each code 
wheel, one of the depressions, 267' extends 
entirely across the rim of the wheel and there- 
fore into the range of the follower dog 278. 
Springs 272 are provided for the dogs 278, 
and are harnessed exactly as for the dogs 268, 
to urge them toward their respective code- 
wheels. The characters A, B, C, etc. printed 
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on the code wheels are arbitrarily chosen for 
convenience in designating starting key con- 
ditions and bear no relation to language or 
code alphabet relations. Index marks 269 
5 are printed on the plates 200 to aid in setting 
the code wheels to starting position. (See 
Fig. 5.) 

It will be noted that each code-wheel has a 
ratchet and also a cam for causing and con- 
® trolling code-wheel commutator advance- 
ment. In this respect they differ from the 
construction of the code wheel in my earlier 
Patent #1.510.441, aforementioned. 

Wli at I believe is a novel type of control 
® mechanism has been provided between the 
ratchet dogs,, and. the. follower., dogs to . hold 
ffie ratchet dogs inactive, at all times except- 
ing when one of the rollers 280 rides into a 
depression 267'. Four parallel bars 
284^ , 284 t , and 284 A , (subscripts arbitrarily 
chosen) arranged in an arc concentric to the 
dog shaft 270, are pivoted at their rounded 
ends in pairs of aligned holes in the opposite 
__ side walls 102 of the machine frame. In each 
bar 284, Figs. 8 and 9. ten squared holes are 
formed, one above and directed toward each 
dog 268 and 278; and any of the forty holes 
thus provided, are adapted to receive one of 
a total of preferably eight square-headed 
dogging pins 286. The bars are recessed rec- 
tangularly aboveeach hole to accommodate the 
heads of pins 286. Each dogging pin is long 
enough to project appreciably below the bar 
__ into one of a series of four notches formed 
along the back face of each dog 268 and 278 
and it is contemplated that each bar 284 will 
carry two dogging pins; one cooperating 
with a dog 268 and one with a dog 278. The 
^ notches in the dogs 268 and 278 provide teeth 
adapted respectively to be acted upon by, and 
to act upon, the dogging pins 286. The ac- 
tive (unbeveled) faces 288, of the teeth in 
follower dogs 278, face away from the code 
wheel unit so that the dogging pins bearing 
thereon will be affected when a roller 280 
rides into a depression 267' on any code wheel. 
The active faces 290, of the teeth in ratchet 
dogs 268, face toward the code wheel unit so 
that the dogging pins bearing thereon may 
hold the ratchet dogs, against the action of 
springs 272, out of contact with the code 
wheels. The notches are large enough to per- 
mit free play of the dogging pins in a direc- 
66 tion away from the active faces 288 and 290. 
When the roller 280 rides up out of notch 
267', it raises the cam-follower doe^^ The 
active face 288 of one of the notches in the 
follower dog, moves the dogging pin cooper- 
ating therewith, causing the bar 284 in which 
it is carried to rock back with its second dog- 
ging pin against the active face 290 of one of 
the notches in the ratchet dog 268, thereby 
moving the ratchet dog, against the action of 
eB its spring 272, out of contact with the cogged 
surface of its code wheel. Each time one 



of the code wheels has rotated a full revolu- 
tion to bring its notch 267' under the roller 
280. the associated code wheel of next lower 
speed is moved ahead one notch. 

The projecting tips of the dogging pins 286 70 
are cut away from one side to leave an aetive 
central dogging face. When the pin is placed 
with its dogging face forward toward the 
code wheels, it is operative upon the teeth in 
the cam follower dog 278. and when turned 75 
through 180° to place its dogging face back- 
ward, it is operative upon the ratchet dog 268. 

The squarediheads of the pins 286 (Fig. 9) 
are offset (longitudinally of the bars 284) 
relative to the main axis of the pins, to permit 80 
close enough juxtaposition of the pins. Be- 
tween each pair of holes in each bar 284 is a 
threaded hole adapted to receive a cap screw 
292 for clamping any pin, or pair of pins, in 
place. 85 

Due to the involved character of the struc- 
ture, Fig. 8 has been made fragmentary to 
completely illustrate only one or two control 
trains through the bars 284. It is feasible 
however to completely describe the operation fi0 
with one sample arrangement of the dogging 
pins 286 in the bars 284 by the use of sub- 
scripts. Subscripts 1 to 5 after any refer- 
ence character will designate juxtaposition to 
code wheels 82,, to 82 s ; subscripts a, j3, y, and 05 
A, will designate juxtaposition to bars 284 
to 284a ; and subscripts R or F will designate 
juxtaposition respectively to ratchet dogs 268 
or to follower dogs 278. Thus, for example, 
286 r t2 designates a dogging pin in bar 284 7 
projecting into a notch in ratchet dog 268, 
bearing one code wheel 82 2 As a sample 
arrangement, take pins 286 FS1 , 286^2, 286^2, 
286 R7 3 , 286 f a 3 , 286 ras, 286 F „5 and 286 Ra4 . 
These dogging pin positions have been tabu- 
lated as follows : 




Referring to the above table it will be noted lt , 0 
that the ratchet dog 268, bearing on code 
wheel 82 t has no dogging pin 268 cooperat- 
ing with it to hold it out of contact with its 
code wheel. This means that with the select- 
ed dogging pin arrangement, code-changing log 
commutator wheel 82, will be continuously 
rotated one step each time the code wheel 
unit rocks. Once each revolution, the notch 
267/ will roll under the cam follower dog 
278„ causing the dogging pin 286 F ^, (see ta- , 
ble) in contact therewith to release its bar 
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284s with dogging pin 286^2 so that a ratch- 
et dog 268 2 will be allowed to contact code 
wheel 82 2 to advance it one notch or one 
twenty-sixth of a revolution. When code 
6 wheel 82 2 has rotated this way, through a com- 
plete revolution, it causes wheel 82 a (see ta- 
ble) to advance one step. After each com- 
plete revolution of wheel 82 s this way, wheel 
82 5 is advanced, and so on, automatically in 
10 progressive non-recurrent succession, until a 
number of changes of code has been accom- 
plished which is measured by the number of 
letters in the alphabet raised to the power of 
the number of code wheels provided. 

16 In this machine, with the described ar- 
rangement of pins 286, the number of abso- 
lutely automatically controlled code changes 
involving no shift of key or starting condi- 
tions nor adjustment of any kind is twenty- 
20 six raised to the fifth power (26 5 ) or 
11.9 X 10 e independent and absolutely auto- 
matically controlled changes of code relation, 
lacking any regular recurrence, and based 
upon a purely mechanical plan having no 
26 relation to which letters are coded. 

Commercially, the machine is supplied with 
more than eight dogging pins in order that 
certain of the code wheels may be held inop- 
erative if desired by the users. This opens a 
30 whole new range of selective key conditions, 

( for if a third dogging pin 286 is inserted in 
any one bar 284, in line with a second cam 
follower dog, obviously one of the code wheels 
will be controlled, not by a single cam fol- 
lower dog, but by two said dogs, and will be 
advanced but very infrequently. Similarly, 
by logical extension, any one or more code 
wheels may control or be controlled by any 
one or more other code wheels; or by using 
40 enough dogging pins, may be prevented from 
advancing; or by using less than two dogging 
pins in one bar, certain wheels may be moved 
continuously. In short, the bars 284 and 
movable clogging pins 286 provide adjust- 
46 ments permitting practically every con- 
ceivable arrangement and relation of code 
wheel drives. While, in preferred form, my 
invention specifies the aforedescribed ar- 
rangement using eight dogging pins, the other 
60 possible combinations of code wheel move- 
ment might be tabulated, and each will be 
found to produce a different specific coding 
system. It would be inexpedient to describe 
each of these systems in detail, and I have 
6“ chosen the more concise exposition; viz. to 
explain how these systems are attained. Tim 
machine of my invention may in fact, be con- 
sidered a basic formula for deriving new 
coding systems; the particular solutions of 
Cu the formula being accomplished by substitut- 
ing dogging pins 286 in the various holes pro- 
vided in the bars 284. 

In addition to those arrangements of dog- 
ging pins which produce new coding systems, 
6c there are of course, many different ways in 



which each system may be applied to the five 
code wheels. In fact, with the single system 
described as preferred, and using two dog- 
ging pins in each bar 284, there are 120* 
possible arrangements of these pairs of dog- 70 
ging pins. This figure will be used in the fol- 
lowing sample calculation of the number of 
changes of key conditions provided by my 
machine. The number of these possible 
changes and the ease with which they may be 75 
made practically insures the ability to main- 
tain secrecy of code even though the construc- 
tion and manner of operation of this type of 
coding machine he common knowledge. 

The adjustability of these dogging pins 80 
provides selective means for altering the nor- 
mal movement of any, or any combination, of 
the code wheels. Thus the relative speeds 
may be altered at will, and the speed of any 
wheel may be varied from a stand-still to 85 
maximum speed. 

Aside from the aforedescribed means for 
driving and adjusting the code wheels, any- 
one of them may be rotated by hand (due to 
the fact that the ratchet mechanisms are posi- 80 
fi re in only one direction) , and thus the phase 
relation of the code wheels may be adjusted, 
and the wheels may be reset to any starting 
position. 

There are 26 5 different possible starting 95 
positions of rotation for the combined five 
code wheels. In addition to the 120 dogging 
pin arrangements there are 120* possible rel- 
ative arrangements of the five interchange- 
able code wheels in the machine (i. e. posi- 1 
t.ions of each of the five groups of links rela- 
tive to the designating interconnections) ; and 
for each of these 120 positional arrangements 
there are 2 5 possible arrangements between 105 
normal and invert positions of the five code 
wheels. So far we have 120 X 26 5 X120 X 2 5 , 
or over eight trillion possible changes. The 
arbitrary designation of code and decode 
positions may be interchanged, thus dou- no 
bling the possible number of changes to 
1 20 X 26 5 X 120 X 2 5 X 2. There are twenty -six 
different key positions of the reversing com- 
mutator, making 120 X 26 5 X120 X 2 5 X 2 X 26 
possible changes, or a total of 284 trillion, 115 
(2.84 X 10 14 ) changes securable by simple ad- 
justment. In addition, there are a practically 
infinite number of changes of wiring possible 
in the combination of six commutators (five ,,,- 
code -wheels, and one reversing commutator) . 

It is intended however, that changes of wiring 
he resorted to only in unusual circumstances, 
for the more simple adjustments provided in 
the structure of the machine, should be ample 
for all ordinary purposes. 

♦This figure is most easily understood by considering 
that the dogging pins may control the relative speed of 
five dlffevp.nt code wheels in different combinations. See 
Langie — “Cryptography” (Constable and Co. Ltd., London, 
publishers! page 156 for possible arrangements of five Tj 
elements. 
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A pair of corresponding machines must 
have their six commutators respectively 
identically wired and positioned in order for 
one to decode a message coded on the other. 

6 Assuming two machines are thus identically 
wired, and have their reversing commutators 
identically positioned, then a sample “final 
key” condition, known to both correspond- 
ents and serving as the starting position for 
to coding or decoding, might be : 

Order of code wheels left to right : 5, 2, 1, 
3, 4; code wheel #1 inverted, all others nor- 
mal. Starting positions of code wheels left 
to right: Y, B. A, C, X. Dog positions: as 
15 per above table. Reversing lever in “code 
position” for coding; “decode” for decoding. 

The machines must be set to these “final 
key” conditions at each starting position of 
coding and of decoding; and if any “key 
20 condition” whatsoever, on either machine is 
changed, a corresponding change must also be 
made in the other machine. For conven- 
ience in setting the code wheels to starting 
position, the aligned index marks 269 have 
23 been printed on the top edge of each oval 
plate 200. 

. The master switch 294 — 296, heretofore 
\ referred to, consists of a platinum contact 
294 (Fig. 7) connected by the wire 171 to the 
negative terminal 148 of the dry cell battery 
and supported in an insulating clamp 298 
bolted to the rock-shaft arm 264. An up- 
standing contact 296 is bolted against an 
insulating plate and to the side wall 102 in 
33 the path of the contact 204, and is connected 
by the wire 170 to the negative bulb terminal 
plate 138. T his switc h jg .closed when 
t he main operating le ver 262 is fully de- 
pressed. allow ing thT'maZEI^ ’ 

40 only Then. Since the code wheel advance is 
Iftttomarfcically accomplished upon release of 
the lever 262, the operation of this multi- 
code machine is not dependent upon the oper- 
ator’s memory to advance the code wheels. 

45 The five-wheel indicating code machine is 
of comparatively small size and light weight, 
and may be carried about in a packing case 
in much the same way as a portable type- 
writer would be. A pair of horizontal lugs 
30 300 project inwardly from the back of the 
bottom of the base frame to form feet, and 
are each provided with rubber seating pads 
302. A vertical hole centrally through each 
lug extends up through the top of the base 
55 frame 100 to receive the thumb-screws 304 
for clamping the machine within a portable 
case, (not shown). It is intended that the 
case be of closed handbag type and be pro- 
vided with a lock, so that the code wheels may 
00 not be open to general inspection when the 
machine is not in use. 

The two portable machines of my inven- 
tion, which I have so far described may be 
used complementarilv by a single pair of 
correspondents, or either may be used with 



the power-driven recording machine next to 
be described. In other words, by proper 
attention to the “key conditions” of the ma- 
chines, either multiple-commutator machine 
might be used to decode a message coded on ^ 
the elemental machine or vice versa; and 
similarly the two types of multiple commu- 
tator machines might be used complemen- 
tarilv. Thus, for example, an excessive 
number of dogging pins 286 might be in- 
serted into the bars 284 in the multi-code ma- 
chine so that only one code-wheel would be 
rotated. This multi-code machine would 
then operate normally on the simple system 
generally used in operating the midget 80 
coder. Then by proper selection of the wir- 
ing and starting positions in the two ma- 
chines, they could be used complementarilv. 

Auto-midti-codewr/ter (five-wheel recording 

code machine) 85 

In the final form of my invention I have 
retained the advantageous features of the 
aforedescribed multi-coder, some in con- 
siderably refined form, and to them I have ao 
added a number of improvements. Through- 
out, however, I have retained the essential 
features of the simpler device. The descrip- 
tion which is to follow assumes a knowledge 
of these essential features as described. I as 
have, throughout the design of this final form 
of my invention, strreen to provide a ma- 
chine which does its own thinking (as by 
mechanical and electrical auto-controlling 
interconnections) so that errors introduced ioo 
through the “personal equation” are reduced 
to a minimum. 

In broad terms, the five-wheel recording 
code machine would correspond to a five- 
wheel indicating code machine arranged for jog 
power operation, and having its electric bulbs 
displaced by novel printing mechanism. 
Features of novelty relating to both of these 
generally defined modifications of the previ- 
ous device, will be explained, both as inherent no 
in the mechanism and arrangement, and as 
auxiliary thereto. 

A base-frame casting 400, of generally rec- 
tangular plan, has depending foot lugs 402, 
one at each corner, an upwardly-directed 115 
front keyboard base 406, and perimetral 
walls 408 having a flat upper seating face 
adapted to receive an encasing cover 412. 

The cover 412 is hinged at 414 to the back 
of the base frame, and has a pair of sockets 1*0 
formed in its front rim to engage with lock- 
ing bolts 416. The locking bolts are housed 
in lugs 418 upstanding from the base frame 
and are each slotted at their inner ends to 
form yokes for the upper ends of actuating 125 
cranks 420 attached by pivot pins 422. The 
actuating cranks are pinned to a lateral shaft 
424 (Fig. 13) journaled in the base frame, 
and actuated bv an appropriate “Yale” or 
other standard lock 426, operated by a key 13^ 
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428. When the caver is locked the machine 
cannot be operated and the secret code-wheel 
commutator wiring is hidden. 

The machine is provided with a typewriter- 
5 like keyboard. Rising from the front part 
of the base-frame 400 is a keyboard housing 
comprising a generally dome-shaped casting 
430 (Fig. 16) having side walls 432, flanged 
at their bases to seat upon the side walls of 
l0 the base frame, and attached thereto by 
screws 434. The operating keys are pivotal- 
ly supported by a key-bearing shaft 436 sup- 
ported at its ends by aligned holes in oppo- 
site side Avails 432. 

i 5 Journaled on the shaft 436, are a plurality 
Of separate typewriter-like switch-actuating 
keys 438 (Figs. 11, 12, 14 and 15) analogous 
to the push buttons 20 and 120 respectively 
of the two machines aforedescribed. and each 
20 distinguished by a different language or code 
character embossed on the finger tab thereof, 
and hereinafter differentiated by these char- 
acters as subscripts; e. g. 438a, 4385, etc. 
Each key is a vertical strip journaled at its 
rear end on the shaft 436 with its axis hori- 
zontal. An upstanding ear at its front end 
carries the finger tab. A depending ear near 
its front. (Fig. 15), terminates in a rear- 
wardly extending horizontally flattened 
so hook 442, to the top of which is fixed first 
an insulating tab 444, and then one end of a 
resilient flat brass conductor 446. The other 
end of each conductor 446 is fixed to a single 
insulating plate 448. Push button contact 
S 3 tabs 450 and 452, one on the conductor 446 
and one beneath it on the plate 448, make 
each key 438 control a push-button switch 
450 — 452. The contact tab 452 is a holt ex- 
tending through the insulating plate, and 
4a constitutes directly one terminal of the push- 
button switch. The other switch terminal 
450' is formed by the bolt which secures the 
resilient conductor 446 to the plate 448. The 
washer 453 about each bolt 450' is merely a 
43 spacer between the members 446 and 448. 

The contacts 450 — 452 ai'e held normally 
separated and the keys are held in raised po- 
sition by adjustable springs 454, (Fig. 11). 
The springs have their lower ends hooked 
00 through holes provided for them in the keys, 
and at their upper ends are held by long 
threaded screw hooks 455 slidable through 
holes provided for them in the top of housing 
.. 430. The effective length of the screw hooks, 
and thei'efore the spring tension, may be ad- 
justed by the thumb nuts 457 for each screw 
hook. The thumb nuts abut against the top 
of housing 430. This type of spring adjust- 
ed, ment using a long adjustable holt-hook at one 
spring attachment has been standardized 
I throughout my machine, and will hereinafter 
j be referred to simply as an adjustable spring. 

\ Upward movement of the kffig ris- limiter HIy 
depending flanges 456 and 458 extending 



from one side to the other of the housing 430, 

Fig. 16. 

Means are provided for adjusting the nor- 
mal distance between contacts 450 and 452. 

The insulating plate 448 supporting the con- jg 
tacts 452, is held at each end by a pivoted arm 
45£f (Fig. 16). The arms 458' are pivoted at 

460 to side walls 102' rising from the base 
frame 400 immediately behind the walls 432 

of keyboard housing 430. The forwardly (j 
extending portion of arms 458' which sup- 
port the plate 448, are provided with arcuate 
slots 462. A screw 464 (Figs. 13 and 14) in 
each lug 418 upstanding from the front part 
of the base frame, has its shank extending go 
through the arcuate slot 462 so that its head 
is adapted to clamp the arm 458' in adjusted 
position to adjust the height of contacts 452. 

A spacer bar 459 is provided and posi- 
tioned as in an ordinary typewriter. It is go 
carried at the end of a pair of arms 461, (Fig. 

16) one at either side of the housing 430 just 
inside of the walls 432 thereof. The arms 

461 are fixed to a shaft 463 journaled in the 
walls 432 parallel to and behind the main 90 
key-bearing shaft 436. No separate code 
connection is employed for the spacer. In- 
stead, a hook 465 is screwed to the spacer bar 
with its end hooked over key 438a (Fig. 12), 

so that the code of the infrequently used let- >05 
ter “Z” is charged with designating the 
spaces between words; it being inadvisable 
to space the code letters into blocks equal in 
length to the words coded, for this gives a j 
clew to guessing certain words for decipher- 104 
ing the code. It may be found convenient to j 
provide a plurality of screw holes in the j 
hook 465 and bar 459 so that the hook may / 
be attached in different positions to engage { 
different keys. U05 

Whereas, in the machines aforedescribed, 
closing of a push button switch actuated an 
indicating light ; in this recording machine, 
type-writer mechanism is provided instead, 
and will now be described. The typewriter 110 
sub-frame is an annular hollow metal cast- 
ing 474. having four apertured supporting 
ears 476 projecting radially from its lower 
circumferential surface. These ears are se- 
cured by holts to four vertical posts 478 ris- *15 
ing from the base frame 400 at its rear por- 
tion. An L-sectioned metal ring 480. con- 
centric to the casting 474. rests with its rim 
upon the casting, and carries the circle of 
two alphabets of type bars. 120 

Each type bar 482 or 483 is pivoted in a 
yoked lug 484 which is bolted to the plate 480. 

The type bars are arranged in two aligned ec- 
centric semi-circles of equal diameter so 
that any two type bars 482 from the lan- 125 
guatre alphabet semi-circle and 483 from the 
code alphabet semi -circle, may be operated 
simultaneously to print their letters one di- 
rectly above the other on a paper tape 700 
The terms language alphabet semi-circle and 130 
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code alphabet semi-circle are not mutually 
exclusive. It will be shown that (as in the 
shift from coding to decoding operation ) 
either may print either code or language 
,y >r characters. The type bars are of bell-crank- 
lever shape, and each has a hole formed in 
its outer end to receive one hooked end of 
one of a plurality of stiff vertical actuating 
wires 486. When any wire 486 is pushed up, 
the type bar attached thereto is actuated. 

Electromagnets are provided for pushing 
the type-lever actuating wires 486 up, and 
weight is utilized to return their type levers 
to inoperative position. The annular cast- 
15 ing 474 has a ring of holes in its top surface 
to receive a plurality of cylindrical arma- 
tures 488, one for each type-bar-actuating 
wire 486. Each armature has a transverse 
hole at its top to receive the lower hook end 
ae of the wire 486, and has its lower end pro- 
jecting considerably below the annular cast- 
ing 474 and provided with a heavy brass col- 
lar 490. The weight of the bar and its col- 
lar combined, are sufficient to normally hold 
26 the type bars up in inoperative position. A 
pair of semicircular felt-lined buffer bars 
492 limit upward movement of the type bars, 
and are rigidly supported by vertical posts 
494 rising from and bolted to the top sur- 
30 face of the casting 474. 

Electro-magnet coils are provided for im- 
pelling the type levers. Each armature 488 is 
loosely surrounded by a magnet coil 496 for 
the language alphabet, or 497 for the code al- 
85 phabet, retained within the hollow casting 
474 by a body of solidified sealing wax 498. 
(See Fig. 11 .) When any coil is energized 
the armature is pulled up suddenly, causing 
the corresponding type bar to be actuated. 
40 The inertia of the parts provides the light 
hammer-like blow desirable for clear print- 
ing. The major portion of each armature 488 
is iron or soft, steel, but coupled to the top 
of the iron portion is a brass or other non- 
45 magnet portion 488', which extends down 
about as far as the middle of its coil 496 or 
497 when the keys are in inoperative posi- 
tion. The purpose of this is to increase the 
magnet efficiency, since the pull on an iron 
50 core is greater w T hen the core is half-way out 
of the coil than when it extends the full 
length thereof. 

The wiring connections between the two 
(language and code) sets of type actuating 
65 magnets and the push button switches con- 
trolling them w r ill be described separately in 
order before the detailed description of type- 
printer auxiliaries is gone into. 

The magnet coil terminals are all carried 
00 by two somewhat similar centrally apertured 
insulating plates 499 and 500 (Fig. 11) posi- 
tioned horizontally one above the other, and 
bolted to an inwardly extending bottom 
flange 502 of the casting 474. Integral spacer 
05 lugs 504 on the plate 500 hold the two plates 



separated. One terminal of each language- 
alphabet coil 496 is connected to a single 
metal contact plate 506 in the upper plate 
499 by short leads 507, (Figs. 10 and 11), and 
the other terminal thereof is connected by 70 
short leads 509 to a semicircle of contacts 508 
in the lower plate 500. The terminals 508 
(of the language alphabet coils only), are 
connected each by a separate wire 510 through 
a wire 511, Fig. 10, directly to one terminal 76 
452 of the push button switch. The con- 
tact ring 506, common to the other lead of the 
coils, is connected by a wire 512 (through 
power magnets 548, normally closed switch 
556 and fuse block 558, not affecting the 80 
present consideration,) directly to one lead 
514 of a standard electric light plug 515 or 
other source of current for the entire ma- 
chine. The other lead 516, of the source of 
current is connected (through the fuse block 86 
558, switch 556, and circuit breaker 294' — 

296' not affecting the present consideration,) 
directly to the other terminal 450' of the 
push-button switch, thus completing the cir- 
cuit through the language alphabet type- 60 
actuating coils. 

The character on every type bar of the lan- 
guage semi-circle 482 corresponds identically 
to the character labeled on the key 438 elec- 
trically connected therewith; so that when- 95 
ever a key 438 is depressed, its corresponding 
type in the language alphabet semicircle 482 
will print just as in a non-cryptographic 
electric typewriter. The electrical connec- 
tions for operating the code alphabet semi- 100 
circle 483 of type bars to simultaneously print 
the code characters, will next he described. 

One terminal of each code alphabet coil 497 
(Figs. 10 and 11) is connected by a short 
lead 517 to the common contact ring 506; 109 
which, as aforedescribed, is connected 
(through the source of current) to one termi- 
nal 450' of the push button switches. The 
leads 519 from the other terminal of each 
coil 497 do not lead directly to the other 110 
terminal of a definite and particular switch, 
hut arc connected to their switches through 
a series of commutators next to be described. 

The leads 519 are connected to a semi-circle 
of separate contacts 521 in the plate 500. 110 

Each contact 521 is connected by a short 
wire directly to the inner ring of reversing 
commutator brushes 166 now to be described. 

Axially beneath the annular coil-housing 
casting 474, is an opening in the base frame 
400 which is identical in all respects both 
structurally and functionally to the circular 
opening in the base frame of the portable 
multi-coder aforedescribed. The opening is 
similarly closed by a commutator-brush-re- l -- 
taining plate 158 superposed above a rotat- 
able reversing commutator 28'. These parts 
are all identical to the corresponding parts 
of the portable multi-coder and therefore 
will be referred to by the same reference ' 
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characters heretofore used in defining said 
parts, and will not be described again. 

A feature of the reversing commutator not 
previously described in detail has been clear- 
ly illustrated in Fig. 13 and will now be de- 
0 scribed as applicable to both multi-code ma- 
chines. The rim 160, upon which the com- 
mutator-brush-retaining plate 158 seats, is 
divided oft' into twenty-six equal spaces each 
designated by one language character A, B, 
C . . . Y etc. and corresponding to one set 
of commutator contacts. The plate 158 
above it, has a radially pointed notch 523 
through which the characters are visible one 
ig at a time as the commutator is rotated to 
change its initial or “key” position. The key 
position can be altered by sight and with- 
out the necessity for guess-work and trial, 
by this means. In Fig. 13 positions of the 
20 (commutator-brush-retaining) plate 158 have 
been broken away to disclose the rim 160 and 
commutator 28' therebeneath. 

A cylindrical guard 525 (Fig. 11) encom- 
passes most of the space between the revers- 
26 mg-commutator brush-retaining plate and 
the lower contact plate 500, to protect the 
I wires between them from the ring of moving 
- magnet armatures. An annular flange at the 
bottom of the guard is bolted against spacer 
30 lugs 527 and to the periphery of the brush- 
retaining plate 158. 

| Beverting to the electrical connection of 

the code-alphabet magnets 497 through the 
reversing commutator (Fig. 10) : it will be 
35 recalled that one lead from each code magnet 
497 has been traced to the contact ring 506 
which connects it through the source of cur- 
rent to one contact bus bar 450' of each push- 
button switch 450 — 452 operated by the keys 
40 438 ; and that the other contacts 452 of each 
switch are connected by a wire 511 to the 
outer ring of reversing commutator-brushes 
156. It has also been recited that the inner 
ring of reversing commutator-brushes 166 is 
46 connected by wires 519 to the other lead from 
each code-alphabet magnet 497. In order to 
complete a circuit through the coils 497 when 
a key 438 is depressed, it is necessary merely 
= to electrically connect the brushes 166 of the 
6 0 inner ring to tire brushes 156 of the outer 
ring by means of the reversing commutator 
28' ; but just as in the aforedescribed five- 
wheel-indicating code machine, the commuta- 
tor circuits have code-changing commutator 
55 wheels 82 interposed in them. The electrical 
details in both cases are identical. Wires 40' 
and 40" lead effectively from contacts 176 
and 178' of the reversing commutator to op- 
posite sides of the code wheel unit which 
60 continually changes the circuits. (Fig. 10 
* actually represents wires 40' connected to con- 
[ tacts 176' and 178 instead of to contacts 176 

$ and 178' ; hut since the contacts are cross- 

1 connected by wires 36', the effect is identical.) 
| 05 In operation, each time a key 438 is de- 

I 



pressed, the current flowing through its tortu- 
ous circuit including the several commutators, 
energizes one of the coils 497 which causes a 
type bar from the code alphabet semicircle 
to print upon the paper tape 700. This ac- j 0 
tion occurs simultaneously with the aforede- 
scribed action of the type bar from the 
language alphabet semicircle, so that the code 
and language characters are printed adjacent 
to each other on the tape, and may be com- jg 
pared, as shown at the left of Fig. 22. To 
change from coding to decoding operation it 
is merely necessary to shift the reversing lever 
186 as in the indicating code machine and to 
reset to the initial “key conditions”. 80 

It will he noted that the circuits which 
operate the type levers 482. of the language 
alphabet semicircle, are relatively short and 
direct with few impermanent contacts, as 
compared to the tortuous circuits which oper- ss 
ate the type levers 483 of the code alphabet 
semicircle. The electrical resistances of the 
circuits are therefore dissimilar, and since it 
is desired to operate them all from a single 
current source, means are provided to bal- so 
ance the system so that the type levers 483 
will be impelled by the same amount of force 
as type levers 482. To this end, the stiff wires 
486 attaching the type levers 482 of the 
language semi-circle to their armatures 488 95 
are made slightly shorter than those con- 
necting the type levers 483 to the code semi- 
circle; with the result that the former arma- 
tures are raised slightly above their central 
position of maximum efficiency in their coils 100 
496, and are therefore moved without exces- 
sive force by the higher voltage of their low 
resistance circuits. 

It will be recalled that in coding a language 
message, the spacer bar 459 was permitted to 105 
actuate the key 438s. In decoding then, a 
“Z” would print between each word of the 
decoded message. To obviate any possible 
confusion from this source, means have been 
provided for locking the type lever 4823 of no 
the code alphabet semicircle when decoding, 
to space the decoded words exactly as they 
were spaced in the original message. A lever 
529 (Figs. 11 and 21) is pivoted by a bolting 
pin 531 to the rear wall 540 of a box 534 rising 115 
from the base frame 400, and has its top 
broadened hook -end extending over the collar 
490.3 of the armature 488s which actuates the 
type bar 482s of the code alphabet semi- 
circle. (It should be noted, to avoid mis- 120 
understanding, that when decoding, the 
“language alphabet semicircle.” copies, not the 
language message, but the code message, just 
as if is struck on the keys of the machine by 
an operator wishing to interpret the code mes- 125 
sage ; and that the “code alphabet semicircle” 
then simultaneously prints the language mes- 
sage.) The lever 529 holds the armature 488s 
and causes a space to be left when the code 
(in this case “decode”) equivalent of language 1*° 
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The switch 556 is placed in series with the abutting relation with the hook-ended con- 
source of current to render the entire machine tact-separating bar 586. When any key 438 
inoperative when not in use. The fuses 558, is depressed, the bell-crank lever 596 is 
in series with the switch, are an added pro- rocked, causing the finger 608 to move bar 
6 tective feature. Means, analogous jfl the ma° 586 against the action of its spring 588, and 
ter switch 294— 296 o£ tha^if^e^cribed mar, , thus allowing the breaker contacts 560—562 
cfmTerTTTrTblistinct from the push button/ to contact slightly after the push button con- 
switches 450 — 452, are provided for making! tacts 450 — 452. The machine does not start 
and breaking the entire series circuit at eacl|wto operate until the breaker-points 560 — 562 
10 operation of the machine. Connected in se- contact. 75 



ries with the lead 516 of the source of current 
is a switch 560 — 562 (Fig. 15), the platinum 
contact 560 of which is connected to the wire 
516, and the contact 562 of which is con- 
15 nected by a wire 563 to the push button bus- 
bar 450'. The contacts 560 and 562 are each 
carried in separate cap nuts 564 retained in 
vertical brackets 566 and 568 by terminal 
screws 570 passing loosely through holes in 
20 the brackets and separated therefrom by in- 
sulating washers 572. The screw heads and 
cap nuts are also separated from the brackets 
by insulating washers. The bracket 566, car- 
rying contact 560 is secured by a bolt 576 to 
25 the frontal side of a bracket 578 bolted to the 
side wall 432 of the keyboard housing (Fig. 
16). The bracket 578 has a horizontal shelf 
580 and a parallel roof 582 integral there- 
with. The bracket 568, (Fig. 15), carrying 
80 contact 562. is L-shaped and has its horizontal 
arm 584 slidably retained under the roof 582 
by a bar 586 independently slidable between 
the bottom of the arm 584 and the top of 
shelf 580. A hook 587 on the end of bar 
35 586 engages the end of arm 584 to hold the 
contact 562 away from contact 560, and a 
relatively strong adjustable spring 588 is 
connected between the hook ended bar 586 
and the side wall 102', for this purpose. A 
40 stop 590, clamped to a flange of the keyboard 
housing hv a bolt 591, limits movement of the 
bracket 568 under influence of spring 588. A 
* 'slot 593 in the stop plate permits adjustment 
, of its position. An adjustable relatively 
4 ®. weak spring 592 between the brackets^ 566 
and 568 serves to move the contacts together 
when the spring 588 is rendered ineffective. 
In order that the breaker contacts 560— f-562 
may close after any of the push-button -con- 
60 tacts 450 — -452 close, means are provided for 
moving the hook ended bar 586 against the 
action of its spring 588. A rod. 594 (Figs. 
15 and 16) extending across the machine un- 
derneath and against the keys 438, is bolted 
55 at its ends to the front ends of levers 596, 
and 598. Each lever has a collar 600 at its 
rear end, which is pinned to a shaft 602 jour- 
naled at its ends in the side walls 432 of the 
keyboard housing. The lever 596 on one 
side of the machine is of bell-crank shape 
with a vertical arm 604 rising above its ful- 
crum shaft 602. Pivoted to the top of the 
arm 604, but normally held immovable with 
respect thereto, is a trigger 606 having a hori- 
65 zontal finger 608 projecting forward into 



Means are provided for separating the 
breaker points as soon as the electro-magnets 
of the machine have functioned, and without 
regard to the position of the operating keys 
438. The trigger 606 is notched at its front so 
upper corner to form the vertical shoulder 
610 adapted to abut against the end of bar 
586, and the horizontal ledge 612 adapted to 
abut agairst the bottom of the bar 586. An 
adjustable spring 614, connecting a depend- 86 
ing vertical finger 616 of the pivoted trigger, 
to the bell-crank on which it is pivoted, urges 
the ledge 612 to its limiting position up 
against the bar 586. When the trigger is 
rotated against the action of its spring 614 #o 
the vertical shoulder 610 is drawn below the 
level of the abutting bar 586, allowing the 
bar to snap back and separate the contacts. 

A vertical finger 618 rises from the trigger 
into the path of a tripper dog 620 on the 86 
linkage which rocks the code-wheel unit. 

The tripper dog is bolted to connecting rod 
520 (Fig. 14) in position to actuate the trig- 
ger when the code wheel unit is rocked far- 
thest from normal position; i. e. with its 10 ' v 
counter weights 532 up. Actuation of the 
trigger 600 opens the switch 560 — 562. 

An electric condenser 622 (Fig. 10 ), of 
standard construction, is connected across the 
breaker switcli 560 — 562 to reduce arcing 105 
thereof. The condenser is strapped to a 
bracket 624 rising from the rear of base frame 
at one side thereof. A similar bracket 626 
at the other side of the base frame carries 
the standard fuse block 558 in which the fuses 
are retained. 

The paper tape 700 on which the code and 
language messages are printed one above the 
other, is fed from a roll 700' supported in the 
transverse diametral plane of the annular 116 
type housing 474 (Fig. 17). The housing is 
undercut on one side to accommodate the 
roll; this being permitted by the absence of 
type electro-magnets in this space between 
the two type semicircles. The roll is jour- 120 
naled on a removable pin 702 connecting the 
upper extremities of a pair of spaced brack- 
ets 704, one on either side of the roll. The 
brackets are connected at a point just beyond 
the circumference of the roll by a second pin 125 
706, and a third pin 708 pivots them at their 
lower extremities within a yoke 710 bolted to 
a pedestal 712 rising from the base frame 
400. When the cover 412 of the machine is 
removed the roll-retaining brackets may be 180 
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swung out until the heel portion of the 
brackets 704 rests upon the rim of the base 
frame. The tape 700 is led up from the roll 
and over a horizontal metal guide strip 714 
5 bolted to the top of the type-supporting ring 
480. The plate 714 guides the tape under 
the centers of the two type semicircles. 

Means are provided for feeding the tape 
and for splitting it into its code and language 
10 components. A pair of upstanding cars 716 
on opposite sides of the guide strip 714 are 
connected by a pivot pin 718, having a yoked 
lever 720 pivoted thereon. The yoked end 
722, of lever 720, extends horizontally above 
15 and beyond the guide strip and carries a 
stepped feed roller 724 (Figs. 12, 17 and 18), 
pinned to a shaft 726 journaled therein. The 
bottom of the roller is level with the tape 700, 
and the step 728 of changing diameter oc- 
2 ® curs sharply in line with the center of the tape. 
A spring 730 (Fig. 17), connects the outer 
end of lever 720, through an opening pro- 
vided therefor in the top surface of sub-frame 
474, to a radial bracket 732 bolted to the lower 
25 rim of the sub-frame. The spring urges roll- 
er 724 upon the paper tape and against a 
complementary stepped shearing feed roller 
734. The roller 734 is pinned to a long drive 
shaft 736 which is journaled at one end in a 
30 pair of ears 738 depending from each side of 
the guide strip 714 beyond the end thereof. 
The other end of drive shaft 736 is journaled 
in a vertical bracket 740 bolted to the top 
of side wall 102' of the machine. Enmeshed 
35 gears 742 and 744 are pinned to the ends of 
the roller shafts 726 and 736. A hand wheel 
746 on the end of the drive shaft 736 pro- 
vides for manual advance of the tape. The 
rollers not only advance the tape, but due to 
40 their stepped contour, they split it to assure 
separation of the language record from the 
code message; both of which are printed, in 
adjacency for checking, on the same tape. 

Means are provided for rotating the drive 
45 shaft 736 step-by-step to advance the tape one 
letter at a time. A ratchet wheel 748 (Figs. 
18, 19 and 20) is bolted to a disk 750 having 
a collar 752 pinned to the drive shaft 736 
near its forward end. A rocking lever 754 is 
50 journaled on collar 752 and pivotally carries 
a ratchet dog 756 urged into operative rela- 
tion to the ratchet wheel 748 by a spring 758. 
The rocking lever is actuated by a vertical 
55 arm 760 bolted to a peripheral lug 762 on the 
side of one end plate 220 of the code -wheel 
unit, so that normally, each time the code 
wheel unit rocks, the ratchet, wheel 748 is 
advanced one tooth. The ends of the vertical 
CO arm 760 are a loose fit on the bolting pins 
which p'vot it. Since its movement is slight, 
the loose pins allow sufficient play to eom : 
pensate for its slight arcuate deviation from 
straight line motion. An idler dog 766 piv- 
0a oted to the bearing bracket 740 and urged to- 



ward the ratchet by a spring 768, insures 
against retrogression of the ratchet wheel. 

Means are provided for advancing the tape 
two letter spaces at certain times to separate 
the code letters into groups. An integral 70 
bracket 770 projects from the bearing bracket 
740, and pivotally carries the cam-follower 
lever 772 having its end bearing on disk 750 
and urged toward said disk by a spring 774. 

The rear or top face of the cam-follower lever 75 
is itself a cam ; being provided with a hump 
776 in the way of a pin 778 projecting from 
the nose of the ratchet dog 756. Normally the 
ratchet dog is dragged back over two teeth 
of the ratchet wheel 748, but is temporarily 80 
held clear of the ratchet teeth by the hump 
776 so that it only bites one tooth on its re- 
turn stroke. In order that it may bite the 
two teeth on every fifth return stroke, to space 
the code into groups of five characters, the 85 
disk 750 is provided with a depression 780 
opposite every sixth ratchet tooth. Since the 
ratchet is bolted to the disk, it rotates with 
it, and when a depression 780 rides under the 
cam-follower lever 772, the hump 776 is de- 90 
pressed below the path of pin 778, and the 
ratchet advances two spaces. 

When a message is being decoded it is de- 
sirable to alter the regular five-letter spacing 
of the message into normal word spacing. 05 
Two means are provided for this purpose. 

The first consists of the aforedescribed (see 
Fig. 21) means for holding the type lever 
482.3 inoperative to leave a blank space each 
time the code of “Z” is decoded. The second 100 
consists of means for incapacitating the five- 
letter spacer. Pivoted to the bracket 740 is a 
lever 782 having its operative end 784 pro- 
truding under the arm 786 of cam-follower 
lever 772 so that when the lever 782 is rocked 705 
it will abut against the cam-follower lever 
and prevent its recession into the depres- 
sions 780. The lever 782 is actuated by a con- 
necting rod 787 pivoted at its lower end to a 
crank 788 (Fig. 21). The crank 788 is pinned 119 
to a longitudinal shaft 790 journaled in 
spaced lugs 792 (Fig. 13) on the sides of the 
power coil housing box 534. The shaft 790 is 
connected to the reversing lever 186 by the 
connecting rod 537, which actuates the “Z” 115 
type clamping lever 529 aforedescribed. The 
rod 537 (Fig. 21) is extended to the side of the 
machine and is pivoted at its end to a de- 
pending crank 794 on the shaft 790. 

The tape is held tense by a roller 796 (Figs. 120 
17, 12 and 14) at the receiving end of the 
guide strip 714. The roller is journaled in 
a yoked lever 797 similar to lever 720 and 
similarly pivoted between upstanding ears 
of the guide strip. The lever 797 has its yoked 125 
portion extended and connected by adjust- 
able springs 798 to horizontal ears 799 of the 
guide strip. The springs urge the roller to- 
ward the guide strip and upon the paper 
tape 700. ito 
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A typewriter ink-ribbon 800 is led over 
transversely across the middle of the guide 
strip 714 and over the paper tape 700; the 
flanges of the guide strip being broken away 
g at the middle for its passage. The ribbon 
800 is carried on two opposed similar reels 
802 and 804 (Figs. 11, 12 and 17), within the 
annulus of the typewriter frame and slightly 
below and on opposite sides of the guide strip 
10 714. The reels are journaled on pins 80(1 
bolted to a vertical plate 803. The plate has 
a threaded hole near its bottom (see Fig. 17) 
adapted to screw onto the threaded end of a 
supporting tube 810, and is locked by a pin 
15 812 spaced from the tube and extending from 
the typewriter frame through a hole in the 
plate 808. The threaded end of the pin 812 
is screwed into a threaded hole provided for 
it in the type lever supporting ring 480. The 
2 o tube 810 is projected through a radial hole 
in the annular sub-frame 474 and is locked 
therein by a round nut 809 engaging with a 
threaded portion of the pipe. The nut is re- 
tained between the outer vertical face of the 
•>5 sub-frame 474, and a spaced vertical flange 
811 integral therewith. The purpose of this 
type of retention is to permit the tube 810 to 
be moved slightly in or out to adjust the rib- 
bon position; the nut 809 being knurled to 
; r permit this adjustment by hand. When the 
center of the ribbon 800 becomes excessively 
worn, it may be moved laterally slightly to 
present either unused edge portion to the 
type. 

sc Means are provided for longitudinally 
feeding the ribbon 800. Integral with the 
hub of each reel 802 and 804, is a gear 814 
and 816 respectively. The two gears how- 
ever, are spaced at different distances from 
the bodies of their reels, so as to be out of 
line with each other. The pinion 818 for se- 
lectively driving either gear, is pinned to the 
end of a shaft 820 journaled in the tube 810 
and slidable axially therein to engage the 
45 pinion 818 with either gear. A locking pin 
822 is urged against the shaft by a spring 
824, both housed in a cup 826 screwed into 
a threaded opening in the tube wall. Two 
annular V-grooves in the shaft 820, cooper- 
ro ate with the pin 822 to tend to retain the pin- 
ion in mesh with either gear. A knurled 
handwheel 832 (Figs. 17 and 18) pinned to 
the outer end of the shaft permits it to he 
moved in or out, and permits its rotation, by 
C5 hand. 

Automatic means are provided for rotat- 
ing shaft 820 to move the inking ribbon. In- 
tegral with the hand-wheel 832, is a ratchet 
834. The ratchet-operating dog 836 is jour- 
60 naled on a pin 838 bolted to a rocking lever 
840, and is urged toward the ratchet by a 
spring 842 extending to an arm of the lever 
840. The lever 840 is pinned to a rock shaft 
844 which is journaled in a bearing 846 de- 
63 pending from and bolted to the outside of the 



casting 474 by an integral plate 848. The 
rock shaft is driven through a crank 850 
pinned to its inner end and pivoted to a con- 
necting rod 852 bolted acentrically to the end 
plate 220 of the code wheel unit. Each time y 0 
the code wheel unit rocks it advances the 
ratchet 834 and moves the inking ribbon, in 
one direction or the other depending on 
whether the pinion 818 is in mesh with gear 
814 or gear 816. Retrogression of the ratch- yg 
et 834 is prevented by an auxiliary dog 854 
pivoted to the plate 848 and urged toward 
the ratchet by a spring 856 between it and the 
plate. 

General 80 

In attempting to decipher a code message 
the cryptographic expert is equipped with 
tables of letter frequencies so that, in viewing 
a message he may expect 11.4% of “E”s, 
7.7% of “A”s, 5.1% of “D”s, 0.3% of “Z”s, 88 
etc., and if the message is in code and is long 
enough to reasonably meet these probable 
percentages, he will be able to set up certain 
“Equations of probability” toward decipher- 
ing the code. If the code is arranged in 90 
normal word length he can set up other equa- 
tions of probability involving the one letter 
words “A”, “I” and “O”, the percentages of 
two-letter words which are “is”, “to”, “it”, 0g 
etc., the percentages of three-letter words, of 
four-letter words, and so on. Other possible 
equations of probability are also open to the 
expert, and, by combining them all, and by a 
process of trial and error lie is enabled to de- 1(j0 
cipher the code. These experts have become 
so skilled, that up to the time of the produc- 
tion of the Hebern coding machine, no code 
was considered invulnerable. Even where 
the code was continually changed after each 
letter had been coded, and throughout an en- 105 
tire alphabet, the experts were able to set up 
tables and equations of “secondaries” which 
could be relied upon to recur every twenty- 
six or other ascertainable number of times. 

The Hebern multiple commutator machines 110 
break up these secondaries into “tertiaries”, 
the tertiaries again into a fourth power, and 
so on ; until the code becomes too complex to 
be deciphered by any means known to crypto- 
graphic experts. By spacing the letters into 6 
blocks of five, and by using a changing code 
sequence to designate the spaces between 
words, this other clew to deciphering mes- 
sages by word lengths is definitely closed to 
the cryptographic expert, and the machine be- 
comes a safe vehicle, for such secrecy as may 
be essential to the conduct of business, legal 
or governmental affairs of a confidential 
nature. 

System, of coding 

From the standpoint of undecipherability, 
the ideal method of coding messages would 
be to select each code character or symbol at 
random and according to no system whatso- 3T~. 
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ever, but such a code message would be un- 
decodable as well as undecipherable, and so 
would be useless. The code must follow some 
system. It has been well known that if a cod- 
6 ing system could be sufficiently complicated, 
the code produced thereby would effectively 
be undecipherable, but in the past such codes 
have not been evolved because they were, 
from a standpoint of practicability, undecod- 
lO able. Cryptographic experts have in the past 
made good the boast that any message which 
could be decoded, could also be deciphered. 
The Hebern system will be seen to incor- 
porate practically unlimited complexity to 
15 make the code undecipherable and in such 
a way as to not affect decodability. The 
very essence of cryptography is modifica- 
tion of existing cipher, and for this reason 
it is desired that modifications and slight 
20 permutations from the system herein taught 
be regarded as within the purview of mv in- 
vention if they can be referred to as follow- 
ing the general outline of the Hebern sys- 
tem herein set forth in one of its specific 
25 forms; it being evident of course, that cer- 
tain steps and features of the system of my 
invention might be eliminated without doing 
violence to all the objects of my invention. 

The system of my invention will be de- 
30 scribed in steps each explained with refer- 
ence either to some known system of coding, 
or with reference to the coding machines 
aforedescribed. 

My system of coding is based upon relat- 
35 ing language characters of a language alpha- 
bet to code symbols of a code alphabet so 
that at a given time a definite relation ex- 
ists between the alphabets. Each language 
character is represented or designated by 
40 some code symbol and vice versa, so that mes- 
sages spelled out in language or in code may 
be transcribed respectively into code or lan- 
guage equivalent by attending to these desig- 
nations. Thus we might write our language 
45 and code alphabets one above the other as 
follows : 




00 

and the lines between the two alphabets may 
be utilized to designate the characters. They 
then constitute designating interconnections, 
and to transform any character into its code 
65 equivalent it is necessary merely to follow the 
designating interconnection from this char- 
acter to the symbol in the code alphabet 
which it designates. The fact that the code 
symbols and language characters are both 
60 letters of the English alphabet need not af- 
fect the present discussion. They might as 
well be any language characters and any 
symbols. This first step in my system may 
be summarized as that of designating each 
65 language character by a code symbol so that 



the code alphabet is related in a certain (pri- 
mary) relation to the language alphabet. A 
system which went no further than this first 
step is readily decipherable by tables of let- 
ter frequencies. (E. g. in ordinary uncoded 70 
messages we should expect to find 11.4% of 
“E”s, 7.7% of “A”s, 5.1% of “D”s, 0.3% of 
“Z”s, etc., and therefore the code character 
which recurs most frequently we should ex- 
pect to represent “E”, that which occurs 
about eight times per hundred letters, would 
most probably represent “A”, and so on.) 

A valuable provision of the improved sys- 
tem of my invention is that these designating 
interconnections are not limited in incidence 80 
but may be selected to connect any pairs of 
characters at random. This constitutes an 
improvement over the system followed by the 
earlier code machine of my invention, (de- 
scribed in Patent 1,510,441) in which the 85 
characters were connected invertly in pairs. 
Connection of the characters at random in- 
volves more than merely avoiding a recipro- 
cal or complementary relation between the 
characters of the two alphabets. In this 00 
random arrangement there is no special se- 
quential relation between the code and lan- 
guage alphabets. In other words a random 
sequence exists between the alphabets. This 
is a decided improvement over the V igenere 05 
cryptographic table, in which the code and 
language alphabets have the same fixed se- 
quence and merely are bodily displaced rela- 
tive to one another. The importance of this 
feature will be appreciated more fully in 100 
view of the second step of the improved sys- 
tem of my invention. 

The second step of my system is to con- 
tinually change the relation between the two 
alphabets so as to change the character des- 105 
ignations. The relation is changed accord- 
ing to a definite plan, and this plan involves 
moving, not merely one alphabet relative to 
the other, but simultaneously moving the 
designating interconnections relative to both 110 
alphabets. This changes the sequence be- 
tween the alphabets. It will be observed that 
the plan of code-change, while dependent 
upon the character of movement of the desig- 
nating interconnections, is also dependent 115 
upon their arrangement, so that the plan 
may be changed by altering the effective in- 
cidence of the interconnections or by alter- 
ing the character of their movement. The 
random sequence existing between the alpha- 120 
bets makes my system as so-far described, 
invulnerable to the method of deciphering 
which is most effective against the Vigenere 
code; viz. of blocking the code into columns 
twenty-six letters wide and applying the 125 
tables of letter frequencies on diagonal lines 
through the column. 

The features of the Hebern system so-far 
enumerated, are accomplished by the normal 
operation of the midget coder or elemental jr ' j 
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machine, aforedescribed. The electric cir- 
cuits cause the language and code characters 
to designate one another. The sequence of 
designation (primary sequence) is deter- 
mined by the positioning of the character- 
hearing lenses 10. The designations are 
changed, according to a definite (primary) 
plan (or secondary sequence) , by rotating the 
commutator through a step after each letter 
is coded. The secondary sequence is con- 
trolled by the random wiring of the commu- 
tator, (see wires 40) and is therefore a ran- 
dom sequence. Each new commutator posi- 
tion presents an interconnecting commutator 
wire having an entirely different incidence 
bearing no relation to that, of the wore pre- 
viously presented, to each pair of designating 
and designated characters. In the normal 
operation of the midget coder there are 
twenty-six possible different primary rela- 
tions between alphabets attainable by rotat- 
ing the reversing commutator, and involving 
no change whatever in the key conditions 
such as commutator wiring. 

As a further feature of the Hebern sys- 
tem, and in order that the number of code 
changes not be limited to twenty-six; the 
group of designating interconnections are, in 
effect split down the middle to subdivide each 
interconnection into two links. These links 
are relatively movable so that each half- 
group of designating interconnections may 7 
he moved separately instead of only bodily 
moving the entire group of interconnections. 
Thus, for each position of one half the group 
of connections there are twenty-six possible 
positions of the other half, making a total of 
twenty-six squared, or six hundred twenty- 
six possible different code changes. There 
are a number of different ways in which these 
two half-groups of interconnections might be 
moved, relative to one another and to the 
characters they interconnect ; but, if decod- 
ing is to be accomplished, the movement must 
follow some definite plan. The Hebern sys- 
tem uses a plan adapted to exhaust, or at 
least to substantially exhaust, the potential 
six hundred seventy-six changes without rep- 
etition. This mav be accomplished by mov- 
ing either one of the half-groups of connec- 
tions (or both together) through approxi- 
mately twenty-six spaces relative respective- 
ly to one (or both) of the alphabets ; and then 
advancing the other half-group one space 
relative to one of the alphabets, (or relative 
to the other half-group). The same result 
might be accomplished in other more compli- 
cated fashion, as for example, by moving 
both halves together twenty-six times, then 
one alone twenty-five times, and then both to- 
gether again. The essential prescription is 
that the possible relative positions be sub- 
stantially exhausted, substantially without 
repetitions or recurrences such as would take 
place where the relative movements are not 



planned to avoid such recurrences. In short, 
the half-groups are moved in progressive 
non-recurrent succession. One half-group is 
moved continually ( after each letter has been 
coded) and the other half-group is advanced 
one step after each twenty-six steps of the 
first half, until the six hundred and seventy- 
six possible combinations have been exhaust- 
ed. Thus, if tables of letter frequencies were 
to be used in deciphering code produced by 
this system, they could be applied only to 
every six hundred and seventy-sixth letter 
thereof, and a tremendous volume of messages 
would need to be acquired by the unauthor- 
ized persons, to make these tables at all appli- 
cable. 

Actually, my system is not rigidly limited 
to the use of every last possible combination. 
Thus the use of only twenty-five or even 
twenty or less combinations out of every 
twenty-six possible combinations might be 
tolerated so long as it does not vitiate the pur- 
poses of the present invention. The impor- 
tant qualification of my system is that it pro- 
vides a code complexity measured not by the 
sum, or even the multiple of the code-compli- 
cating groups provided ; but increases as the 
exponential power of the number of such 
groups or code wheels. While calling for a 
system which does not necessarily exploit 
every last potential positional combination, 
it is essential to emphasize that any' plan (or 
lack of plan) which permits recurrences of 
code every fractional portion of the poten- 
tial maximum is foreign to the spirit of my 
invention. This will be more clearly' appre- 
ciated when it is understood, that in final 
form my invention contemplates a system in 
which the (said) group of interconnections 
is split, not in halves, but into three, four, 
five, or more parts, each of which is capable 
of movement, and each of which is moved 
at progressively longer intervals in “non- 
recurrent'’ fashion. Whereas the intercon- 
nections were capable of twenty-six squared 
(26 2 ) potentially different changes, when 
split in half; they are capable of twenty- 
six cubed (26 s ) changes when divided into 
three parts ; and so on to a number of changes 
equal to the number of letters in the alphabet 
raised to the power of the number of parts 
into which the connections have been split. 
But in order to realize the advantages of such 
subdivision it is essential that frequent re- 
currences and repetitions be avoided. Mv 
plan makes possible a limitless number of 
changes, although I have found that in prac- 
tice it is never necessary to use more than 
five subdivisions, giving 26 5 potential 
changes. 

Recurrences of code sequence in and of 
themselves are not essentially a weakness, 
providing that the recurrences have no par- 
ticular or discoverable sequence in the crypto- 
gram. Recurrences are possible with the 



7o 



80 



00 



7 -*■> 



11 A 



m 






i 

i 



i 

1 



i 



REF ID:A273646 



24 1 . 861,867 



Hebern system unless the interconnections 
are especially calculated to avoid them; but 
since these interconnections are purely ran- 
dom ones, they set up no particular sequence 
6 of recurrences. In fact if the Hebern sys- 
tem were carried far enough there would 
unavoidably be recurrences since there are 
only about 4.07 X 10 26 possible different se- 
quences and displacements of twenty -six lot- 
to ters. (This may be calculated by the equa- 
tion x n =ce n l 1 X (n—1) ; where a?„ is the num- 
ber of different arrangements, for an alphabet 
of n letters; and where, when n~ 1, x — l . ) 
Even if these 4.07 X10 20 changes were ex- 
16 hausted there still would be no law of their 
recurrence in the Hebern system, and there- 
fore no Icey to deciphering the code could be 
applied. 

The mechanistic features of the Hebern 
20 system have been explained on the basis of 
split groups of designating interconnections. 
This expedient of splitting groups of inter- 
connections is a valuable feature of the 
Hebern system, but, in broadest terms the 
25 system transcends any such expedient, and 
constitutes a plan of selection of symbols for 
coding messages. The plan is: to* relate a 
code alphabet in some sequential relation to 
a language alphabet, and to change this rela- 
30 tion and sequence, (preferably after each 
letter has been coded) according to a definite 
(primary) plan, or secondary sequence, which 
in turn is changed (preferably after twenty- 
six letters have been coded), according to a 
38 definite (secondary) plan, or tertiary se- 
quence, and so on to a hierarchy of plans or 
sequences, each of which comes into action 
when, and not until, the one below it is near- 
ly exhausted. 

0 This system is exemplified by the portable 
multi-coders of my invention, where each 
language character on the operating push- 
button keyboard would, at any instant, be 
designated by some code character on the 
- 5 indicating light board; it being necessary 
merely to depress the operating lever 262, 
and then to press each push button succes- 
sively without releasing the lever 262, to dis- 
cover the relative sequence between the code 
80 and language alphabets at that time. This 
relative sequence is altered, each time code 
wheel 82j (which has been arbitrarily assumed 
as the constantly-rotating wheel) is advanced, 
according to the (secondary) sequence de- 
55 termined by the wiring of this code-wheel 
commutator 82,. But after code wheel 82, 
has advanced twenty-six spaces, the (second- 
ary) sequence determined by it, is changed, 
by the advancement of code wheel 82 2 , ac- 
60 cording to the (tertiary) sequence deter- 
mined by the wiring of this code wheel 82 2 ; 
and so on to a fourth, fifth, and sixth se- 
quence, each of which is determined by the 
wiring of one of the (differently wired) code 
65 wheel commutators. And it will be noted 



that the sequences are changed in progres- 
sive succession lacking any fixed order of 
recurrence, as the code wheels are moved in 
progressive non-reeurrent succession, so that 
each higher sequence affects the sequence W 
subordinate to it when, and not until the sub- 
ordinate sequence is nearly exhausted. Each 
of these sequences or plans of change of code 
is determined both by the wiring and move- 
ment of the code wheels, and since each code 76 
wheel is differently wired and is moved at a 
different periodicity or speed, each of these 
sequences or plans is different. The relative 
speeds determine the order of sequence or 
plan as between subordinate and higher ar- 80 
rangement in the hierarchy of plans, while 
the wiring of the code wheels determines the 
particular random plan for any given order 
of speed arrangement. In order to inter- 
change these sequences or plans as between 86- 
higher and subordinate nature it is necessary 
merely to interchange the dogging pins 286 
to cause any one of the five code wheels to be 
tb.e constantly rotated one, and to cause the 
other wheels to rotate respectively after each 90 
twenty - sixth, six - hundred seventy - sixth, 
seventeen thousand five hundred seventy- 
sixth, etc., letter has been coded. Or by add- 
ing or removing dogging pins, less than all 
the sequences may be employed, or the 95 
coding system may be changed. The effect 
upon the system, of shifting any of the com- 
mutator wires to different terminals, is to 
replace the random sequence determined by 
the commutator affected, to some other ran- 100 
dom sequence of the same order. Thus, for 
example, altering the wiring of code wheel 
82 t without affecting its character of ad- 
vancement from the case discussed above, 
would alter the secondary sequence deter- 105 
mined thereby to a different secondary se- 
quence; and since the primary sequence is 
subordinate to the secondary sequence, it 
too, obviously, would be altered. 

The effect of transposing the code wheels lio 
by inverting any of them or by interchang- 
ing them in position, is to alter the relation 
between the movable links and the fixed links 
of the designating interconnections, and 
thereby in effect, to change the basic plan of 115 
code-change to another basic plan of the 
same order. 

The effect of setting the code wheels by 
hand to different starting positions is to alter 
their phase relation independently of the 120 
driving mechanism, and thereby to alter the 
starting point of the cycle of the 11,881,376 
code changes. 

The auto-multi-coder automatically fol- 
lows this system exemplified by the portable 125 
multi-coder, with the following feature of 
refinement : 

In addition to designating the language 
characters by code symbols, the auto-multi- 
coder provides for designating the spaces be- 130 
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tween words, by code symbols subject to the 
same code-complicating features as the other 
symbols. In fact, for simplicity, one of the 
language characters is arbitrarily used to des- 
ignate word-spaces, and it, in turn, is des- 
ignated by code symbols. Thus the grouping 
of the symbols in a message coded to my im- 
proved system, cannot form a clue to deciph- 
ering the code. 

In the Hebern system, the rules of change 
of code are purely mechanical ones bearing 
no relation whatever to the particular lan- 
guage letters or the order in which they may 
be arranged in a message. Decoding may be 
15 readily accomplished according to these me- 
chanical rules, whereas known systems of de- 
ciphering cannot be applied to non-recur- 
rent code solely according to such complicat- 
ing mechanical rules without regard to the 
(probable) original letters and their (prob- 
able) arrangement in the message which the 
cryptographic expert attempts to reconstruct 
from the given jumble of code symbols. Thus 
I have accomplished by object of providing 
25 a cryptographic system for constructing un- 
decipherable code messages which may read- 
ily be decoded. 

While the most stress has been laid upon 
tables of letter frequencies in this explana- 
8<j tion, it is recognized that this is but one of 
the devices open to cryptographic experts 
in deciphering codes. The device is fairly 
representative however, and suffices to exem- 
plify the manner in which sufficient com- 
£?5 plication of a code can make the usual meth- 
ods of attack ineffective. By utilizing a hier- 
archy of sequences, the Hebern system makes 
any known deciphering device too indirect to 
be of any value. And there is no limit to the 
4o amount of complication, obtainable by car- 
rying the hierarchy of sequences into higher 
and higher powers. 

I claim : 

1. In a cryptographic machine comprising 
4.5 a plurality of language and code symbols, 
and like designating-interconnections be- 
tween said symbols ; said interconnections be- 
ing all similarly divided up to provide a se- 
ries of relatively movable portions with cor- 
responding said portions arranged in groups, 
a movable support for each of said groups, 
driving means adapted to move each support. 



3U whereby the number of driven supports may 
be varied at will. 

2. In a cryptographic machine comprising 
a plurality of language and code symbols, 
and like designating-interconnections be- 
00 ' tween said symbols; said interconnections be- 
ing all similarly divided up to provide a se- 
ries of relatively movable portions with cor- 
responding said portions arranged in groups, 
a movable support for each of said groups, 
w driving means adapted to move each sup- 
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port, and selective mea ns’ f or preventing nor- 
mal movement o£ any said support WBereby 
the numbe re d selection of driven supports 
may be vaaeckat will. 

3. In a autographic machine comprising 
a plurality of language and code symbols, ana 
like designating-interconnections . between 
said symbols ; said interconnections being all 
similarly divided up to provide a series of 
relatively movable portions with correspond- 
ing said portions arranged in groups, a mov- 
able support for each of said groups, driv- 
ing means adapted to move each support, 
and selective means for preventing normal 
m ovemen t of any one or more supports where- 
by~ any ‘particular support or supports may 
be driven, as desired. 

4. In a cryptographic machine comprising 
a plurality of language and code symbols, and 
like designating-interconnections between 
said symbols; said interconnections. being all 
similarly divided up to provide a series of 
relatively movable portions with correspond- 
ing said portions arranged in groups, a mov- 
able support for each of said groups, driving 
means for moving said supports at defini te 
fefctive speeds. Riidjseie c t i vc 'm enn s Tor vary - 
i ng the relative spe ed of. an V. one or more 
stfffporEsT^ 

'5. IrTTi crytographic machine comprising 
a plurality of language and code symbols, 
and like designating-interconnection be- 
tween said symbols ; said interconnections be- 
ing all similarly divided up to provide a se- 
ries of relatively movable portions with cor- 
responding said portions arranged in 
groups, a movable supp ort for each-ill said 
groups^jl«vlngrneans for moving said sup- 
ports at definite relative speeds, and selective 
-means for varying the relative speed of any 
, one or more supports from zero to maximupj. 
'Speed. _ — 

oTTn- a crytograplih; ing cHine comprising 
a plurality of language and code symbols, and 
like designating-interconnections between 
said symbols; said interconnections being all 
similarly divided up to provide a series of 
relatively movable portions with correspond- 
ing said portions arranged in groups, a mov- 
able support for each of said groups; said 
supports being transposable ; driving means 
adapted to move each support, and selective 
means for altering the normal movement of 
less than all said supports^ 

7. In a crytographic machine comprising 
a plurality of language and code symbols, and 
like designating-interconnections between 
said symbols, said interconnections being all 
similarly divided up to provide a series of 
relatively movable portions with correspond- 
ing said portions arranged in groups, a mov- 
able support for each of said groups; driv- 
ing means for moving said supports at defi- 
nite relative speed s: said driving means6£= — 
ing adapted to permit independent move- 






A 



80 



88 



90 



95 



roo 



■/ 






no 



/h 



115 



120 



123 



REF ID:A273646 



f 



ry 






\s 

fj 

Ni 












1 , 861,857 



JO 



IS 



80 



meat of a support to adjust the phase rela- 
tion between supports ; go lerir vo m eft" g 
for altering the normal movement of less 
t lr amrll said supporter 1 l, “ " m 

Til U Wy ptwgi aphic machine eom prising 
a plurality of language and code symbols, 
and like designating-interconnections be- 
tween said symbols; said interconnections 
being all similarly divided up to provide 
a series of relatively movable portions with 
corresponding said portions arranged in 
groups, a movable support for each of said 
groups ; driving means for moving said sup- 
ports at definite relative speeds: said sup- 
ports being transposable, and said driving 
means being adapted to permit independent 
movement of a support to adjust the phase 
relation between supports ; and selective 
means for altering the normal movement of 



less than all said suppori 
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tirin a" Wjlto'^rapE’Fc' machine, a plurality 
of code-changing code wheels, means for re- 
volving one of said code wheels,, cam means 
adapted to revolve with said one code wheel, 
means controlled by said cam for revolving a 
second code wheel in determined relation to 
id one code wheel, cam means adapted to 
revolve with said second code wheel, means 
controlled by said last cam for revolving a 
third code wheel in determined relation to 
said second code wheel, and so on, for as 
many code wheels as may be provided. 

10. The structure as in claim 9, in which 
the cam means are constituted by cam pro- 
files formed on the code wheels. 

11. The structure as in claim 9, in which 
e cam means are constituted by cam pro- 
les formed on the code wheels, and in which 
e code wheels are transposable. ; 

12. The structure as in claim 9, in which 
the cam means are constituted by cam pro- 
files formed on the code wheels, and in which 
the code wheels are independently movable 
whereby their phase relation may be ad- 
justed. 

13. In a cryptographic machine, a plural- 
ity of code-changing code wheels means for 
revolving one of said code wheels, cam means 
adapted to revolve with said one code wheel, 
ratchet means for revolving a second code 
wheel, means controlled by said cam for 
rendering said ratchet means inoperative at 
certain times, cam means adapted to revolve 
with said second code wheel,' ratchet means 
for revolving a third code wheel, and means 
controlled by said last-included cam for ren- 
dering said last-included ratchet means inop- 
erative at certain times, and so' on, for as 
many code wheels as may be provided: 

14. In a cryptographic machine a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code jvheel, cam 
means ada pted to revolve with each code 
wheel, and^?Sn trolling meanly ad apted to op); 
eratively eollimi'L tjald*BHlll IfTm ratchet means 
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for rendering certain ratchet niefths ipcfpera- 

t.tvo a* wrliiin taping % - V' 

15. In a cryptographic machine, a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 
means adapted jaa^MtaUa^with each code 
wheel, and q^ntrolling mean^Jadapted to op- 
eratively c omiWiy !1 1 ! iha II I Sna ratchet means j 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means 
being adjustabl e to alter the operative con- 
nections between sanTrstehet and cam means. 

16. In a cryptographic machine, a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 80 
means °^i<»pW| to— *aaol^e with each code 
wheel, and Controlling meaifc adapted to op- 1 * 
erativelv connect said cam and ratchet means \ 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means 
being adjustable to operatively connect dif- 
ferent cam and ratchet means selectively. 

17. In a cryptographic machin^Splural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 
means ndnptj-d tn ravfflyy with each code 
wheel, an drmntrolling means adapted to op- 
eratively connect saiacam and ratchet means 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means*® 6 
being adjustable to operatively connect a 
given ratchet means s electively to one, or 
more cam means. 

18. In a cryptographic machine, a plural- 

ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 
means each code 

wheel, and i ^Tn trolling me auk adapted to op-/ 
eratively connect said cam and ratchet means' 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means 
being adjustable to operatively connect a 
given cam means s electivel y, to one or more 
ratchet means. 

19. In a cryptographic machine, a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, earn 
means adapted to revolve with each code 
wheel, and Controlling mean); adapted to op- 
eratively comUH’t vaid call rand ratchet means 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means 
being adjustable to operatively connect any 
given ratchet means selectively to one or 
more cam means. 

20. In a cryptoghaphic machine, a plural- 
ity of code-changing code wheels, ratchet A 
means for revolving each code wheel, cam/ f/V{} 
means adaptej3j*.-i»¥olve with each cod.p 125 
wheel, andyfontrolli n g m eans adapted to 

•onnec't "* 
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eratively connecTsaidcam and ratchet means 
for rendering certain ratchet means inopera- 
tive at certain times; said controlling means 
being adjustable to operatively connect any 
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given cam means to one or more ratchet 
means. 

21. In a cryptographic machine, a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 
means adapted- to -revolve, with each code 
wheel, and controllin g meai^ aflaiftld to op- 

het means 
Sns inopera 



eratively cdhlieeC 'SSt 
for rendering certain ratchet 
tive at oertain times ; said et ntrolling means 
being adjustable to operatively connect a 
given ratchet means selectively to any one or 
more cam means. — — 

■ 22. In a cryptographic machine, a plural- 
ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 
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and C ontrolling meaj y oj^btiVeiy connect- 
ing said tIOgS to said followers for incapaci- 
tating certain ratchet dogs at certain times. 

28. In a cryptographic machine, a plurality 
of code-changing code wheels having ratchet 
teeth and cam profiles formed thereon, ratchet 
dogs cooperating with said teet r 
said wheels, cam followers, an d" con trol! 
operatively connecting said" 
followers for 
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means 
wheel, am 
eratively 
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paeh code 
to op- 
et means 
ns inopera - 
trolling means 
connect a 




cam a] 

for rendering certain ratch 
tive at certain times; said 
being adjustable to operatively 
given cam means sel ectively to any one or 
more ratchet: means. 

2# 28. In a cryptographic machine, a plural- 

ity of code-changing code wheels, ratchet 
means for revolving each code wheel, cam 



so 



means a d a p t efl,._to ~xe ko Is 
wheel, and controlling me 
eratively connevtSttid cartf 
for rendering certain rat<j 
tive at,certain4«a« 



dogs to 
incapacitating certain 
ratchet dogs at certain times ; said controlling 
means being adjustable to sel ectively shi ft 
control of different dogs to or from any fol- 
lower. 

29. In a cryptographic machine, a plurality 
of code-changing code wheels having ratchet 
teeth and cam profiles associated therewith, 
a plurality of ratchet dogs and cam follower 
dogs in operable combination with said ratch- 
et teeth and cam profiles, linkage adjacent 
said dpgs. and 'riements a ’ 
said linkage to both ratchet and follower doj 
■^hereby movement of the cam follower dogs- 
controls the— vatehet 

30. In a cryptographic machine, a plural- 
ity of code-changing code wheels having 
ratchet teeth and cam profiles associated 
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each code 
fpted to op- 
ratchet means 
et means inopera- 
djustirig means for 
selectively discgp»d3iing said controlling 
means f roffiTSfiycam means. _ 

24. In a cryptographic^ machine, a plural- elements being shif table to 
ity of code-changing c<Pie wheels, ratchet ~~ K 



therewith, a plurality of ratchet dogs and 
cam follower dogs in operable combination 
with said ratehet teeth and cam profiles, link- 
age adjacent said dogs, and elements adapted 
to connect said linkage to both ratchet and 
follower dogs whereby movement of the cam 
follower dogs Controls the ratchet dogs, 
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means tor revomng' eaqnvc}Kl«k wheel, cam 
means Ja i> each code 

wheel, at dccmi rol ling adapted to op- 
eratively connecTTsaidcarrtand ratchet means 
for rendering certain ratchet means inopera- 
tive at cerbjiu adjusting means 

for selectively disconnecting said controlling 
means from any ratchetmeans. 

25. In a cryptographic machine, a plural- 
ity of code-changing coda wheels having 
ratehCfc teeth and cam Mrmed there- 

on, ratchet dogs cooperating with sai d teeth 
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to r otate sa id wheels, can^ followers. 
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t.n in fo tchet dogs a t certain tim es. 

26/ In a cryptographic machine, a plural- 
ity of invertible code-changing code wheels 
having ratchet teeth and mi^p^les formed 
thereon, ratchet dogs coo per*t jug with said 
teejth t o rotate sai d wheels, cankfollowcrs, and 
controlling ~meKhp operatively connecting 
said doggtp , s«r d , *K)llowerte for incapacitating 
:fl ® certain ratchet dogs at certain times. 

27, In a cry ptograp?rir7rrachTne. a pin rality 
of interchangeable code-changing eode wheels 
having ratchet teeth and cam profiles formed 
thereon, ratchet dogs cooperating with said 
^ teeth to rotate said wheels, cam followers, 



In ar •crypto graphie machine, a plural- 
ity of code-changing code wheels, means for 
effecting rotative displacements of all of said 
code wheels simultaneously, and ratchet 
means adapted to hold certain code wheels 
immovable at certain times to cause relative 
rotation of the code wheels. 

32. In a cryptographic machine, a plural- 
ity of code-changing code wheels, power- 
driven means for effecting rotative displace- 
ments of all of said code wheels simultaneous- 
ly. and ratchet means adapted to hold cer- 
tain code wheels immovable at certain times 
to cause relatite rotation of the code wheels. 

33. In a cryptographic machine, a plural- 
ity of code-changing code wheels, means in- 
cluding a battery of electro-magnets for ef- 
fecting rotative displacements of all of said 
code wheels simultaneously, and ratchet 
means adapted to hold certain code wheels 
immovable at certain times to cause relative 
rotation of the code wheels. 

34. In a cryptographic machine, a plural- H5 
ity of code-changing code wheels, means in- 
cluding a coplanar battery of electro-mag- 
nets for effecting rotative displacements of 

all of said code wheels simultaneously, and / 
ratchet means adapted to hold certain code j®* 0 
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wheels immovable at certain times to cause 
relative rotation of the code wheels. 

35. In a cryptographic machine compris- 
ing a plurality of language and code symbols 
5 and like designating interconnections be- 
tween said symbols; said interconnections 
being all similarly divided up to provide a 
series of relatively movable portions with 
corresponding said portions arranged in 
10 groups, a common and movable support for 
said groups, and power-driven means for 
— m moving said support. 

r 36. In a cryptographic machine, a plural- 
ity of electric circuits, character-designating 
rlB electro-responsive devices and controlling 
switches therefor operatively connected in 
said circuits, a plurality of finger-keys for 
actuating said switches, code-changing com- 
mutators interposed in at least some of said 
20 cirttiits, an electro-magnetic power unit con- 
yjtfqfced in circuit with said commutator s, and 
1 ^ jneans actuated by said power unit fo r mov- 
. ■ / i ng said commutators, whereby change of 
«-"7v,fcode is automatically accomplished. 

As a subcombination, an electric key- 
board comprising a plurality of keys, indi- 
V vidual switches actuable by said keys, ft mas- 
nl te r switch actuable r by any of said keys, and 
yjr ad|ustihg means for varying the relation of 
theswffches whereby the master switch arid 
\ an individual switch may be actuated in prop- 
er sequence by said keys. 

38. A cryptographic devise cpmprising a 
plurality of language arid code characters, a 

55 directly-conditioned and an alternative in- 
versely-conditioned set of transitory desig- 
nating interconnections between said charac- 
ters; said interconnections being each com- 
posed of a series of relatively movable por- 
40 tions arranged in groups of one portion from 
each interconnection ; a support for each of 
said groups, and means for moving one of 
said supports to Complete either alternative 
sef“ofinterconnections, whereby messages 
46 which are coded through one set of intercon- 
nections are decodable through the other set ; 
said one group being movable to shift any 
given portion to any interconnection of its 
set, whereby said interconnections are sur- 
60 transposable to different characters. 

39. A cryptographic device comprising a 
plurality of language and code characters, 
a directly-conditioned and an alternative in- 
versely-conditioned set of transitory desig- 

68 nating interconnections between said charac- 
ters; said interconnections being each com- 
posed of a series of relatively movable por- 
tions arranged in groups of one portion from 
each interconnection; a support for each of 
said groups, and means for moving one of 
said supports to complete eil’R^f ftlWTMtPFe 
set of interconnections, whereby messages 
which are coded through one set of intercon- 
nections are decodable through the other set ; 
65 said one group being movable to shift any 



given portion to any interconnection of its t 
set, whereby said interconnections are sur- >, 
transposable to different characters; driving 
means adapted to move others of said sup- 
ports; arid selective means for altering the 70 :j 
normal movement of less than all said last- ; 
included supports. 

40. A cryptographic device comprising a 

plurality of language and code characters, a 
directly-conditioned and an alternative in- 78 
versely-conditioned set ofOtransitory desig- 
nating interconnection#^ rjfween said charac- 
ters; said i n ter con neet i ori i n g^ach com- 

posed of a series jST rel^ vkly^Tn^vl^le por- 
tions arranged ii/groups of one pottfon from 80 
each interconnection; a support for each of 
said groups, and me ans for moving one o f i. 
said supports to complete either alternative 

set of interconnections, whereby messages 
which are coded through one set of intercom 86 
nections are decodable through the other set ; 
said one group being movable to shift any 
given portion to any interconnection of its 
set, whereby said interconnections are sur- 
transposable to different characters ; driving 00 
means adapted to move others of said sup- 
ports ; said last-included supports being 
transposable. 

41. A cryptographic device comprising a 
plurality of language and code characters, 88 
a directly-conditioned and an alternative in- 
versely-conditioned set of transitory desig- 
nating interconnections between said charac- 
ters; said interconnections being each com- 
posed of a series of relatively movable por- 108 
tions arranged in groups of one portion from 
each interconnection ; a support for each of 
said groups, and means jor ^^Qyiftg .ope of 
sai d suppor ts to complete either alternative 
set~of mtercbimections, whereby messages 105 
which are coded titffoi|gh one set of intercon- 
nections are de^dabJiMSnrouflhlthe other set ; 
said one gr<pfp beijjg *oova|)]# to shift any 
given portyfa to any interconnection of its 
set, whereby said interconnections are sur- 110 
transposable to different characters; driving 
means adapted to move others of said sup- 
ports ; said last-included supports being 
transposable ; and selective means for altering 
the normal movement of less than all said 18 
last-included supports. 

42. A cryptographic device comprising a 
plurality of language and code characters, a 
directly-conditioned and an alternative in- 
versely-conditioned set of transitory desig- 120 
nating interconnections between said charac- 
ters; said Interconnections being each com- 
posed of a series-fir rfiatively movable por- 
tions arranged in groiros^f onaifortion from 
each intercoririectiorff*a^s}ip^we for each of 1 
said groups, and means for moving on e of 
said supports to complete either alternative 

set of 111 tei'i'rifi fieT'ti onsT whereby messages 
which are coded through one set of intercon- 
nections are decodable through the other set ; 
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said one group being movable to shift any 
given portion to any interconnection of its 
set, whereby said interconnections are sur- 
transposable to different characters ; driving 
8 means adapted to move others of said sup- 
ports; said driving means being adapted to 
permit independent movement of a support 
to adjust the phase relation between sup- 
ports. 

W 43. A cryptographic device comprising a 
plurality of language and code characters, a 
directly-conditioned and an alternative in- 
versely-conditioned set of transitory desig- 
nating interconnections between said charac- 
*8 tiers; said interconneptions being each com- 
posed of a series of relatively movable por- 
K tions arranged in groups of one portion from 
aT each interconnection; a support for each of 
Jv said groups, and_ means jfor moving one of 
I CO said -mppfrtn ta Ill'S" fficwnfflve 

\ set of interconnections, whereby messages 
which are coded through one set of intercon- 
nections are decodable through the other set ; 
said one group being movable to shift any 
C8 given portion to any interconnection of its 
set, whereby said interconnections are sur- 
transposable to different characters ; driving 
means adapted to move others of said sup- 
ports ; said last-included supports being 
*8 transposable, and said driving means being 
adapted to permit independent movement of 
a support to adjust the phase relation be- 
tween supports ; and selective means for al- 
tering the movement of less than all said 
*5 last-included supports. 

44. A cryptographic machine comprising a 
plurality of language and code characters; 
a directly-conditioned set of electrical cir- 
cuits constituting designating interconnec- 
48 tions between said characters; an alternative 
, inversely-conditioned set of electrical cir- 
|| | i. cults constituting oppositely designating in- 
j! /! ,0 tereonnections between said characters; a 
j I commutator incorporating a plurality of sub- 
' 45 circuits, and commutator brushes, for con- 

necting al l thq sep arate liR’tritlTof eitheWsaid 
set thpmlgffthe commutator simultaneous!^; 
saidfeommutator being rotatable to alteraa- 
tive wc com plete either said 1 set of ^ jarCuits 
*• whereby'messages which are coded through 
One set of cirouits are decodable through the 
other set. 

45. A cryptographic machine comprising a 
plurality of language and code characters; a 
55 directly-conditioned set of electrical circuits 
constituting designating interconnections be- 
l tween said characters ; an alternative inverse- 
ly. m ly-conditio»ed set of electrical circuits con- 
i* stituting o pposite ly designating interconnec- 
I 80 tions betweetTsRid characters; a commuta- 
tor incorporating a plurality of sub-circuits, 
and commutator brushes, for connecting all - 
the separate circuits of eithersatct'Set' Lhrouglp^ 
the commut atovsitnulta neously ; said com- 
83 mutator beihg rotatable to alternatively com- 



plete either said set of circuits whereby mes- 
sages which sire coded through one set of 
circuits are decodable through the other set ; 
said commutator brushes being perimetrical- 
ly arranged, and said commutator being ro- 
tatable beyond the inverting range to con- 
nect any given circuit of a set through any of 
the different commutator sub-circuits, where- 
by said designating interconnections are 
shiftable to different characters. ^ 

46i In combination with a coding and de- 
coding machine including a typewriter-like 
keyboard, a typewriter-like spacer-bar, and 
a plurality of code-symbol selectors, means 
for connecting said spacer-bar to a code-gym- j 
bol selector whereby an actuation of the spac- 
er bar is arranged to produce a complete and 
corresponding effect to that produced by the 
actuation of Other of said selertoi^. ‘ S 

47. In combination with” a coding and de- 
coding machine including a type-writer-like 
keyboard, a typewriter-like spacer-bar, and 
a plurality of code-symbol selectors, a nd ad- 
j ustable mean s for connecting said spacer-; 
bar to any “One of a plurality of said code ' 
symbol selectors: 

48. Agon attachment for a decoding ma- 
chine incli tdilig ifc plur ality of means for des- 
ignating different code characters, means 
adapted to incapacitate a character designa- 
tor corresponding to a word space in the orig- 
inal message; said means being arranged to 
be applied to any one of a plurality of des- 
ignators whereby different code characters ‘ 
may be originally utilized to represent word 
spaces in producing the coded message. 

49. In a cryptographic machine involving 
similar electric typewriter mechanisms for 
recording both language and code messages, 
a common source of energy for said mecha- 
nisms, and means equalizing the operating 
force of the different said typewriter mecha- 
nisms as derived from said source of energy. 

50. In combination with a recording code 
machine hawing means for recording both 
language and code messages on a record tape, 
means for splitting said tape into its langauge 
and code components. 

51. In combination with a recording code 
machine having means for recording both 
language and code messages on a record tape, 
a pair of complementary stepped rollers on 
opposite sides of said tape, means for urg- 
ing said rollers into shearing relation upon 
said tape, and means for feeding said tape 
centrally through said rollers to split said 
tape into its language and code component 
messages. 

52. As a subcombination of the structure 
claimed in claim 50, a shears comprising a 
pair of complementary stepped rollers 
•pressed against each other. 

/ 63. In a cryptographic machine, a plural- 
ity of code-changing code wheels, means for 
revolving one of said wheels, cam means 
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adapted to revolve with said first wheel, and 
means controlled by said cam means oper- 
ative against a second said wheel to revolve 
the same in determined relation to said first 
wheel. 

54. In a cryptographic machine, a pair af 
code-changing code wheels having ratchet 
gears and cam profiles operatively associated 
therewith, ratchet dogs operative against 
said ratchet gears to rotate the same, a cam 
follower in operable engagement with the 
cam profile of one of said wheels, and means 
operatively connecting the dog of the other 
said wheel with said follower whereby the 
disposal of . said follower controls the oper- 
ative relation of said last dog to its ratchet 
gear. 

55. In a cryptographic machine, a rotat- 
able code-wheel, a cam associated with said 
wheel for operation therewith, a second code- 
wheel, a ratchet gear associated with said 
second wheel for rotating the same, a ratchet 
dog for operating said ratchet gear and ar- 
ranged for disposal in either operative or in- 
operative relation to the gear, a cam follower 
in operable association with said caifc, and 
means operatively connecting said dog with 
said follower whereby to control the said dis- 
posal of the dog relative to said gear. 

56. In a cryptographic machine, a plural- 
ity of code-changing code wheels, electro- 
magnetically operated means for oscillating 
all of said code wheels simultaneously, and 
ratchet means adapted to hold certain code 
wheels immovable at certain times to cause 
relative advancement of the code wheels. 

57. In a cryptographic machine, rotatable 
code wheels, means for oscillating all of said 
code wheels simultaneously and eccentrically 
of their axes, and means operative to hold 
certain code wheels against rotation during 
said oscillation thereof to cause the relative 
advancement of a code wheel. 

58. In a cryptographic machine, a plural- 
ity of code and language characters ; plural 
means, responsive to electric circuits, for 
designating said characters; plural means 
designated by said characters for opening 
and closing electric circuits; a set of com- 
mutator brushes electrically connected to the 
first-included said means ; a set of commuta- 
tor brushes electrically connected to the sec- 
ond-included said means ; a commutator hav- 
ing one set of “forward” contacts for said 
first brush set, a second set of “forward” con- 
tacts for said second brush set, and third and 
fourth sets of “reverse” contacts mutually 
alternative to the contacts of the aforesaid 
contact sets; conductors for connecting any 
given “forward” contact of one set thereof 
to a “forward” contact of the other set there- 
of and for connecting any given “reverse” 
contact of one set thereof to a “reverse 5 ’ con- 
tact of the other set thereof; said commu- 
tator being disposable to alternately position 



the “forward” and “reverse” (jontacte there^ 
of in registration with the different sets of 
brushes, whereby the circuits may be reversed 
to and from coding and decoding operation 
of the cryptographic machine. 70 

59. In a cryptographic machine, a plural- 
ity of code and language characters; plural 
means, responsive to electric circuits, for des- 
ignating said characters ; plural means des- 
ignated by said characters for opening, and 76 
closing electric circuits; a set of commuta- 
tor brushes electrically connected to the 
first-included said means; a set of commu- 
tator brushes electrically connected to the * 
second-included said means; a commutator 80 
having one set of “forward” contacts for \r 
said first brush set, a second set of “for- ’ 
ward” contacts for said second brush set, ; 
and third and fourth sets of “reverse” con- 
tacts mutually alternative to the contacts of 85 
the aforesaid contact sets; a set of wires 
connecting the “forward” contacts of the 

first contact set to contacts of the third con- 
tact set ; a set of wires connecting each “re- 
verse” contact of the fourth contact set to ®o 
its alternative “forward” contact of the sec- 
ond contact set ; wires connecting each wire 
of the first set to a wire of the second set 
thereof; said commutator being disposable 
to alternatively position the “forward” and M 
“reverse” contacts thereof in registration , 
with the different sets of brushes, whereby 
the circuits may be reversed to change to 
and from coding and decoding operation of 
the cryptographic machine. loo 

60. In a cryptographic machine, a plural- 
ity of code and language characters; plural 
means, responsive to electric circuits, for des- 
ignating said characters ; plural means des- 
ignated by said characters for opening and 105 
closing electric circuits; a set of commuta- 
tor brushes electrically connected to the first- * » 
included said means ; a set of commutator /Ma) 
brushes electrically connected to the second-/ F 
included said means; a commutator having no 
one set of “forward” contacts for said first 
brush set, a second set of “forward” con- 
tacts for said second brush set, and third 

and fourth sets of “reverse” contacts mutu- 
ally alternative to the contacts of the afore- 116 
said contact sets; a set of wires connecting 
the “forward” contacts of the first contact 
set to contacts of the third contact set; a 
set of wires connecting each “reverse” con- 
tact of the fourth contact set to its alterna- 120 
tive “forward” contact of the second contact 
set; wires connecting each wire of the first 
set to a wire of the second set thereof ; said 
commutator being disposable to alternatively 
position the “forward” and “reverse” con- 12j 
tacts thereof in registration with the differ- 
ent sets of brushes for reversing the circuits 
to change to and from coding and decoding 
operation of the cryptographic machine, or 
to shift each set of contacts to a new posi- 130 
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EDWARD H. HEBERN, OF OAKLAND, CALIFORNIA, ASSIGNOR, BY MESNE ASSIGN- 
MENT®, TO INTERNATIONAL CODE MACHINE COMPANY, OF RENO, NEVADA A COR- 
PORATION OF NEVADA 

ELECTRIC CODE MACHINE. 

Application tiled November 20, 1923, Serial No. 675,898. Renewed May 17, 1927. 

My invention relates to an electric coding Figure 6 is a diagrammatic view illustrat- 
and decoding machine having a plurality or ing the means for operating the code wheels; 
keys adapted to close a plurality of circuits Figure 7 is a wiring diagram of my ma- 
and having a plurality of rotatable circuit chine showing three code wheels ; and 
5 changers adapted to divert the current in said Figure 8 is a perspective view showing the 66 
circuits to some form of indicating means, ratchet operating means and the cooperation 
upon which the coded or decoded message is of the ratchets with the code wheel operating 
to appear. ) fingers. 

One of the objects of the invention is to pro- Figure 9 is a perspective view of my code 
to vide a machine in which return circuits are machine. 60 

provided and used in to the decoding of a My code machine comprises a casing 1 in 
code message. which the various parts are enclosed. A plu- 

Another object of my invention is to pro- rality of key levers 2 project from the front 
vide a machine in which the original and of the casing 1 and are journaled upon a key 
15 cipher letters are not in complementary pairs, rod 3, which is secured in the sides of the 66 
Another object is to provide a machine in casing. Finger keys 4 are secured to the 
which a visible code or original message in- levers 2, upon which the letters of the alpha- 
dicating means is used. bet are formed in the arrangement ordinarily 

Another object is to provide a machine employed on typewriters. 

20 with a plurality of rotatable wheels adapted A plurality of code wheels 75*, 75 B , 75°, 75 d , 70 
to be moved at predetermined intervals mci- and 75 e are ]ournaled upon a shaft 6, which 
dent to each operation of the machine to is removably secured in the bearings 49 sup- 
change the code each time they are moved, ported by the sides of the casing 1. The con- 
which wheels will decode the message when struction of these wheels is substantially 
25 the decoding circuits are used. similar to the wheel described in my co-pena- 76 

Another object is to provide a new and im- ing application Serial No. 457,419, filed 

proved coding system. March 31, 1921, (Patent 1,510,441, Sept. 30, 

Further advantages and objects will be ap- 1924) . Journaled on the bearings 49 are the 
parent upon consideration of the detail de- ratchet wheels 5 a , 5 b , 5°", and 5 d ; each of which 
:to scription in connection with the accompany- is provided with twenty-six ratchet teeth 66 80 
ing drawings, in which one modification of and a circular cam-forming flange 67 having 
my invention is illustrated in its preferred the major portion of its outer periphery even 
form, it being understood, however, that the with the outer parts of the teeth 66, and hav- 
invention may be embodied in other forms, ing the cam depressions 5% 5 f , 5®, and 5 11 
35 and that I desire to cover the same broadly formed therein. ' These wheels cooperate 88 
in any of its modifications. with the code wheels in a manner hereinafter 

Eexerring to the drawings, in which corre- to be explained. The letters of the alphabet 
sponding reference numerals indicate like appear in regular order upon the peripheral 
parts throughout : portion of each ratchet wheel, one letter being 

40 Figure 1 is a perspective view of my code written by each notch between the teeth 66. 

machine; In place of the letter “Z” on each ratchet 

Figure 2 is a sectional view taken on line wheel, a notch 5 e , 5‘, 5 s , and 5 h is provided, 

2 — 2 of Fig. 1 ; which notch is the same size as the remaining 

Figure 3 is a side elevation of one of the notches, but extends across the entire width 
45 code wheels; of the ratchet wheel so that each of the 88 

Figure 4 is a sectional view taken on line flanges 67 is thereby provided with one notch. 

4 4. 0 f Fjg, 3 j Each of the ratchet wheels is provided with 

Figure 5 shows a number of English and twenty-six counter-sunk round notches 69 
code alphabets for both positions of the con- adapted to receive a portion of a spring 
5° trol switch ; pressed ball (not shown) earned in housing ioe 
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70 carried in the side walls of the casing 1, 
and by the stationary plates 71 mountea on 
the inner ends of the stationary bearings 49. 
The object of this arrangement is to hold the 
8 ratchet wheels in the exact positions desired. 

A plurality of pockets 7, twenty-six in 
number, are formed in the periphery of the 
wheels 75*, 75 b , 75°, 75 d , and 75®, m which ap- 
pear the letters of the alphabet from “a” to 
10 “y”, and a number in the last pocket, which 
is the number of the wheel, as diagrammati- 
caUy shown in Fig. 3. 

Ciertain of the code and ratchet wheels may 
be rotated as the keys are successively de- 
15 pressed in the following manner : 

A bar 8 extends across the front of the 
machine under the keys 2 and is secured at 
both ends to levers 9 — 9 which are journaled 
on the rod 3. Thus, as each key is depressed, 
20 it will engage the bar 8 and rock the forward 
ends of the levers 9 downwardly and the rear- 
ward ends upwardly. A rod 10 extends be- 
tween the levers 9 and ratchet dogs or fingers 
72*, 72 b , 72°, 72 d , and 72® are loosely mounted 
25 upon the rod. These fingers are adapted to 
engage pockets 7, and as the levers 9 are 
rocked by the actuation of the keys 2, the 
wheels 75*, 75 b , 75°, 75 d and 75® will be rotated 
step by step but at widely different intervals. 
30 Each of springs 12*, 12 b , 12®, 12 d , and 12® is 
secured at one end to an adjusting screw 61 
carried by bar 62 extending between levers 
9 — 9, and at its other end to an arm 13®, 13 b , 
13°, 13 d , and 13' of the fingers 72®, 72 b , 72®, 
35 72 d , and 72®, which springs urge the said 
fingers 72®, 72 b , 72°, 72 d , and 72® forwardly 
into the pocket 7. 

The finger ll h is loosely mounted on the rod 
10, and is at all times pushed forwardly by 
40 the spring 12 f pulling upwardly on the lever 
13*, forming a part of the finger ll h . Each 
time any key is depressed, the finger ll b ro- 
tates the ratchet wheel 5 d for one notch. The 
finger 72° likewise rotates the code wheel 75° 
45 a similar distance, being pressed forwardly 
into the notches 7 of the code wheel 75° by 
the spring 12° pulling upwardly on the lever 
13® secured to the finger 72®. Each time a 
key is depressed, therefore, the code wheel 75° 
60 and the ratchet wheel 5 d rotate one notch and 
make one complete revolution when twenty- 
six keys have been successively depressed. 

As soon as the finger ll f , which extends 
over the flange of the ratchet wheel 5 d and 
5# over the teeth of the ratchet wheel 5®, is ad- 
jacent the notch 5 b of the ratchet wheel 5 d , the 
finger enters the notch 5 h , and one of the 
twenty-six notches of the ratchet wheel 5°. 
The fingers ll f and 11* are rigidly mounted 
w on a common sleeve 65'. The spring 12® pulls 
the lever 13® upwardly, moving the finger 72® 
into engagement with one of the notches 7 
on the code wheel 75®, which finger presses the 
detent 11* forwardly, rocking the sleeve 63 on 



the rod 10, and moving the upper end of the 8* 
finger IP, carried by said sleeve, into the 
notch 5 b . Upon the depression of any key 
when the parts are in this position, the ratchet 
wheels 5° and 5 d are rotated one step by the 
finger IP and the code wheels 75° ana 75® 70 
are moved forwardly a similar distance, being 
actuated by the fingers 72® and 72®, respec- 
tively. It would, therefore, appear that the 
code wheel 75® and the ratchet wheel 5® rotate 
one complete revolution while the code wheel 75 
75° and the ratchet wheel 5 d make twenty-six 
complete revolutions. r 

The fingers 11 s and 68 are rigidly mounted 
on the rod 65 extending between the levers 
9 — 9 and located above the rod 10. The finger 80 
11 s is normally engaged by the flange 67 of 
the ratchet wheel 5°, which holds the finger 
11® out of the notches on the ratchet wheel 5*. 

As long, therefore, as the flange 67 of the 
ratchet wheel 5° is in engagement with the 85 
finger 11®, there is nothmg to actuate the 
ratchet wheel 5*, and the same is held station- 
ary by the spring-pressed balls engaging the 
notches 69. The fingers 11® and 11* are rigid- 
ly mounted on a common s leeve 64. As soon oo 
as the finger ll g is adjacent tne notch 5 g , being 
the only notch in the flange, the finger 11 s 
moves forwardly by means of the spring 12® 
pulling the arm 13® upwardly, thereby mov- 
ing the finger 72® into the pocket 7 of the code »5 
wheel 75*. The finger 72® presses against 
and moves the detent 11® forwardly, rocking 
the sleeve 64 on the bar 10 in a clockwise di- 
rection. As the finger 11° is secured to the 
sleeve 64, the former is likewise moved for- loo 
wardly and engages the finger 68, rocking the 
same, together with the shaft 65 and finger 
11*. The finger 11* now enters the notch 5* 
and the finger 11® enters one of the notches 
between the teeth 66 on the ratchet wheel 5®. 105 
The finger 72® is always pressed forwardly 
against the middle code wheel 75°. When the 
finger 11* is in the notch 5*, the finger 11® is 
in one of the notches on the ratchet wheel 5®, 
and the finger 72® is in position to actuate the no 
middle code wheel 75®. When the parts are 
in this position, if the operator presses any 
key 4, the ratchet wheels 5®, 5°, and 5 d , to- 
gether with the code wheels 75®, 75®, and 75® 
are actuated for the distance of one notch. 115 
It is, therefore, apparent that the ratchet 
wheel 5® and code wheel 75® are rotated only 
one notch while the ratchet wheel 5® is being 
rotated for twenty-six notches or one com- 
plete revolution. Since, therefore, the ratchet 120 
wheel 5® moves only one notch while the 
ratchet wheel 5 d moves twenty-six notches, 
and since the ratchet wheel 5® moves only one 
notch while the ratchet wheel 5° moves 
twenty -six notches, the ratchet wheel 5® moves 125 
only one notch while the ratchet wheel 5 d 
makes 676 revolutions, which represents the 
successive depression of 17,576 keys. 



REF ID:A273646 



1,683,072 3 



The finger ll d is secured to a rotatable 
sleeve 73 mounted on the shaft 65, which 
sleeve likewise carries an arm 74 normally 
pressed forward by the finger 72 d . When the 
S notch 5® is adjacent the upper end of the fin- 
ger ll d , the finger enters the notch, being 

i messed into it by means of the spring 12 d , 
ever 13 d , finger 72 d , arm 74, and rotatable 
sleeve 73. When the parts are in this posi- 
10 tion, and any key is depressed, the code wheels 
75®, 75®, 75®, and 75 d , will move one notch in 
unison with the ratchet wheels 5 s , 5 b , 5 C , and 
5 d , it being understood that the upper end of 
finger ll d extends over the flange 67 of the 
1# ratchet wheel 5® and over the teeth of the 
ratchet wheel 5 b , so that when the finger ll d 
is in the notch 5®, the said finger actuates both 
of the ratchet wheels 5® and 5 b . The ratchet 
wheel 5 b is, therefore, rotated only one notch 
while the ratchet wheel 5 a makes a complete 
revolution or while the ratchet wheel 5 d makes 
17,576 complete revolutions, which represents 
the successive depression of 456,976 keys. 

The finger 11® is secured on a sleeve 75 ro- 
*5 tatable on the sleeve 73. The sleeve also car- 
ries an arm 76, which is normally pressed for- 
ward by the finger 72 b , the upper end of the 
finger 11® normally resting against the pe- 
riphery of the flange 67 of the ratchet wheel 
*6 5 b . When, however, it is adjacent the notch 
5 f on the said flange, it is pressed into it by 
means of the spring 12 b , lever 13 b , finger 72 b , 
arm 76, and sleeve 7 5. The upper end of finger 
72 b now enters the notch 7 in the code wheel 
16 75 b . If, when the parts are in this position, 
any key is depressed, the ratchet wheels 5 b , 5", 
5®, and 5 d , together with the code wheels 75 b , 
75®, 75® and 75® will move one notch. The 

( parts can, however, be in this position only 
once upon a complete revolution of the 
ratchet wheel 5 b , which ' would represent 
4^9T67evoTutions of the ratchet wheel 5 d or 
the depression of 11,881,376 keys. 

The five code wheels are thus moved pro- 
gressively in non-recurrent succession to ex- 
haust the possible relative rotative positions 
of the code wheels. 

As heretofore stated, any of the code wheels 
may be removed, and as they are all of the 
■0 same size, they may be replaced in any order 
or with the letters inverted. When some are 
inverted as are wheels 75® and 75® shown in 
Figure 1, the reversed wheels give an entire- 
ly new alphabet, and not a reversed primary 
alphabet. Hence, we have 10 X 8 X 6 X 4 X 2, or 
3,840 possible locations of the code wheels, 
each of which gives a different coding plan, 
thereby providing 11,881,376 alphabets times 
3840, or 45,624,483,840 alphabets for the ma- 
chine. In using both the direct and reverse 
currents, hereinafter to be explained, for 
sending as well as receiving, there would be a 
range of 2 X 45,624,483,840 alphabets, which 
is equal to 91,248,967,680 complete alphabets, 

1 which is the possible range of my machine for 



one set of wires. Of course the code wheels 
may be moved by hand to any one of 
11,881,376 starting positions for the con- 
tinued five code wheels. 

Of course, this arrangement can be varied 70 
in any suitable manner by a proper arrange- 
ment of fingers, and cooperation between the 
various fingers and detents. Of course, a more 
or less number of code wheels and ratchets 
could be used as desired without departing 76 
from the spirit of my invention. 

A spring 14 is secured to each of the levers 
2 and to an adjusting screw 15, which extends 
into the casing 1 and which holds said levers 
in their normal raised position. The code 80 
wheels 75®, 75 b , 75®, 75 d and 75® are all iden- 
tical to one another in their constructional de- 
tails and are similar in construction, to the 
code wheel described in my prior Patent 
1,510,441, but are free of one important limi- 85 
tation imposed upon the wiring details of the 
code wheel in this early patent ; viz, that the 
contacts be connected mvertedly in pairs so 
that if the “H” contact on one side of the code 
wheel were connected to the Y contact on the 90 
other side thereof, the Y contact on said one 
side was required to be connected to the “H” 
contact on said other side. In the code wheel 
of the present invention this inverted relation 
is unnecessary, and inspection of Fig. 3 dis- 95 
closes the random character of the intercon- 
nections. A further slight distinction re- 
sides in the placing, in the present invention, 
of the opposed contacts on opposite sides of 
the code wheel in axial alignment; the con- 100 
tacts being insulated from each other. Just 
as in the code wheel of the said prior patent 
however, there are 26 contacts 16 and 17 posi- 
tioned on each side of the code wheel. A 
separate wire extends from each of the con- 1Q 5 
tacts 16, which may be termed the incoming 
contacts, through the wheel and each to a 
(any one) contact 17 on the opposite or out- 
going side of the code wheel. The contact 17 
(ordinarily) represents a different letter 110 
from the contact 16, as is clearly shown in 
Fig. 3. Ordinarily no two code wheels in any 
one machine will be wired exactly alike. 

The similarity of the code wheel to an elec- 
tric commutator is at once apparent. In fact 115 
each code wheel is a commutator, and will be 
so-termed at times. 

Between each pair of revolvable code 
wheels 5, is a. staJaoaaH. H ^ sk 1s r which has 
26 contacts on each face thereof which touch 120 
the wheel contacts 16 and 17. The contacts ' 

19 in the disk 18 extend therethrough and 
conduct the current from one code wheel to 
the next. End plates 20 and 21 are positioned 
at the left and right ends respectively of 125 
the code wheels 5, through which the current 
is conducted to said code wheels. 26 con- 
tacts 22 extend through the plate 20, and 
contacts 23 extend through the plate 21 and 
bear against the contacts 16 and 17. A sta- 130 



REF ID:A273646 



4 



1,688,072 



tionary contact board 24, Fig. 7 is positioned 
in the casing 1 in any suitable manner and a 
plurality of contacts 25 are positioned there- 
in. These contacts are formed in pairs, one 
5 set being in use while the other is idle, the 
object of the two sets being to reverse the di- 
rection of the current through the code 
wheels, (from left to right or right to left) 
as will be described. 

10 A movable contact board 26 is juxta- 
positioned to the board 24, and has one set 
of contacts therein adapted to cooperate with 
either of the two sets of contacts. Leads 28 
extend from the various contacts 27 to the 
15 contacts 22 and 23. The board 26 is moved 
relative to the board 24 by means of a suit- 
able handle 29, which may project through 
the casing 1 and the positipn of the contacts 
therein may be indicated <by a pointer 30, 
20 which also may project through the casing 
and which pointstothelegend“Direet”or“Re- 
verse”, which may be marked on the casing. 

Each of the key levers 2 is adapted to enter 
a knife switch 31 as it is depressed. '’Leads 32 
25 extend from the switches 31 to the correspond- 
ing contacts on the board 24 and leads 33 are 
tapped from the leads 32 and extend to the 
corresponding duplicate contacts on the board 
24. That is, one lead extends to a “direct” 
so contact and the other to a “reverse” contact. 
Leads 34 extend from the direct contacts 25 
to the lights 35, which are set back of a panel 
36, in which are positioned the transparent 
windows 37, upon which the letters of the 
33 alphabet appear, and behind which the light 
35 is placed to illuminate the letter. Leads 
38 are tapped into the leads 34 and extend to 
the “reverse” contacts 25. Thus, each light 
is connected to both a “direct” and a “reverse” 
4n contact. It is evident that the contact boards 
24 and 26 cooperate to form a multipole re- 
versing switch for inverting the relation be- 
tween all the characters simultaneously. The 
incorporation of this compact effective elec- 
45 trie unit constituted an important step in my 
invention. 

A battery 39 supplies energy to the keys 2 
through a lead 40. The other terminal of 
said battery is joined by a lead 41 to a circuit 
50 breaker 42, such as the one described in my 
co-pending case Serial No. 457,419, above re- 
ferred to, and a lead 43 extends from said 
circuit breaker to a three-way switch 44, and 
from said switch through leads 45 to the va- 
55 rious lamps 35, thus completing the circuit. 

To carry through one operation of the ma- 
chine in direct position: — 

If the key “b” is depressed, thus forming’ 
contact with the switch 31 and permitting the 
60 current to flow through the lead 32 to the 
“B” contact 35 on the board 24, thence to the 
contact 27 and through the lead 28, the contact 
23 on the end plate 21, the current takes a 
tortuous passage through the code wheels 75% 
65 75% 75°, 75% and 75% and disks 18 and finally 



I 



arrives at the contact 22 on the plate 20. A 
circuit lead 28 is now energized and the cur- 
rent extends to a second contact 27, and thence 
to a C contact 25 on the stationary board 24, 
from which a lead 34 carries it to a C light 7o| 
35. This indicates that at this particular set- 
ting the code letter of “B” is “C”. 

In decoding, it is necessary to place the 
board 26 in the other position. That is, if 
the message is sent in the “direct” position, 
it must be decoded in the “reverse” position. 

In the same manner, it can be followed 
through in “reverse” position, that is when 
the C key is operated, the B light will shine. 

In Fig. 5 is shown a number of examples 
in the alphabet sent in code in both “direct” 
and “reverse” position of board 26. Instead 
of using the light board 36, the switch 44 may 
be operated to throw out the lights and to 
operate an auxiliary typewriter, as disclosed 
in my application Serial No. 675,951 filed 
November 20, 1923. 

Leads 46 extend from the switch 44 to the 
solenoids 47, which depress the key actuating 
means 48. If desired, the tabulating mecha- 
nism 50 may be used. Leads 53 extend from 
the leads 34 to various type arm operating sole- 
noids 52. Leads 51 extend from these sole- 
noids to the switch 44. Thus, the type arm 
is caused to print the code upon the ribbon. 

It is sometimes advantageous to have the Eng- 
lish immediately above the code, and this may 
be accomplished by a second set of solenoids 
54, which actuate type arms to print the Eng- 
lish on the ribbon. The leads 55 to these sole- 
noids extend to various switches 31, thus pro- 
ducing the English message. 

A line 60 is formed along the ends 21 and 
stationary disks 18, by which the code and 
ratchet wheels are set in the starting posi- 
tion. In starting to code certain predeter- 
mined letters on the wheels 75% 75% 75% 75% 
and 75% must be in alignment with the line 
60 and the arrow 80 indicating either “direct” 
or “reverse” position of the board must be 
set. To decode, the same letters on the wheels 
75% 75% 75% 75 d and 75 e must be brought in 
alignment with the line 60, and the arrow 
30 must indicate the opposite position of the 
board 26 from that used in coding. 

It is understood that the shaft 6 is remov- 
able, and that the code wheels may be re- 
moved and interchanged or inverted to 
change their relative positions or to change 
[their direction of rotation. The relative ro- 
tation or the periods of rotation of the code 
[wheels may be determined by the ratchets or 
certain of the wheels may be stationary at all 
times, depending upon the will of the oper- 
ator. The wiring of the wheels may be done 
[entirely by the operator and the correspond- 
ing wheels of all machines in the hands of 
jparties with whom communication is carried 
ion are necessarily of duplicate wiring and 
(combination. 130 
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A pin 77 is carried by the bar 65, which tion the significance of the structural ele- #5 
pin projects through arcuate slots in the ments and combinations, of the preceding 
sleeves 73 and 75 and serves as a means to specific description will be explained, 
prevent displacement of the sleeves longitu- The alphabet characters on the keys 4 
5 dinally of the shaft 65, thereby insuring the and on the transparent windows 37 will be 
correct positioning of the fingers in relation referred to respectively as language char- 70 
to the ratchet wheels 5* and 5 b . acters and code symbols ; it being appreciated 

While I have herein shown the preferred that the distinction between them is arbitrar- 
embodiment of my invention, I do not wish ily made for convenience, since the charac- 
10 to limit myself to the exact form shown, but ters on the keys 4 become the code symbols 
reserve the right to make all changes which when the machine is used to decode a mes- 76 
may fairly fall within the scope of the ap- sage. The symbols and characters are the 
pended claims. essence of any cryptographic device, and the 

Devices and systems in the art of cryptog- purpose of cryptography is to establish mut- , 
13 raphy may generally be divided into two ual relations between these characters and f 
classes ; one relying upon such simple tricks symbols. My invention resides in the method 80 1 
as writing messages backward, adding and means for establishing these relations; I 
dummy symbols and like confusing expedi- and in the present instance I emplo y elec- 
ents ; and the other involving some thorough- t rical design ating interconnections between : 
20 going plan of introducing complexity, such the characters ttMTSyfllbuls fW this purpose, 
for example, as that of the Vigenere* Thus, referring to Fig. 7, it is possible to 85 
Cryptography Table. As soon as the trick is trace a designating interconnection from 
discovered in the former class, the message tl>e character “B” on finger key 4 to the 
may be deciphered in the same manner in- character “C” illumined by a bulb 35. This j 
•23 which it would be decoded. In the latter designating interconnection; traced from i 
class however, deciphering must follow a the switch 31 to the bulb 35; is seen to in- »<> 
less direct plan, such as that involving letter- elude a wire 32, contacts 25 and 27 (of the 
frequency probabilities. My invention be- reversing switch 24 — 26), wires 28 (lead- 
longs to the latter class, and it is to be em- ing to the code wheels) , the series of sta- 
30 phasized that modifications thereof by such tionary wires 19 between code wheels, and 
tricks as are contained within the first-men- movable wires (not numbered) carried by 95 
tioned class are mere permutations within the code wheels. Each of these separate ele- 
the purview of my invention. Where my in- mental parts of the designating intercon- 
vention, for example, calls for a certain con- nections constitutes a link in a designating 
35 tinuity or sequence, the introduction of some interconnection, and it will be noted that the 
such trick to break the continuity or sequence links defi ned bv the code-wh eel wires are loo 
must reasonably be interpreted as not with- s hiftable "r elative to each other and relative 
out the scope of my invention. It is to be to the designating interconnections as a 
expected that someone may desire to compli- whole. It is these shiftable links that con- 
40 cate the device of my invention by simply trol the incidence of the designating inter- 
combining it with some well-known device connections relative to the characters and 105 
of the latter class above defined. I desire to symbols ; and it is the shiftable nature of 
be protected from the infringer who would these links which permits altering the rela- 
thus adopt my invention and attempt to tion between the characters and symbols. i 
45 mask it behind some other cryptographic Each code-wheel constitutes a movable j 
system. A thorough mastery of the matters support for a group of links and the links are lip 
taught by my invention and the description circularly (i. e. perimetrically) arranged in j 
thereof will suggest countless such modifies- these supports so that they may be shifted 
tions within its purview, and any interprets- simultaneously to a new set of connections. 

60 tion of the claims to my invention should The object or moving the commutators in • 
therefore rest upon a similar mastery of the progressive lion-recurrent succession to ex- 118 
matters herein taught, and upon an under- haust the relative rotative positions is sim- 
standing of the fact that most of the past ef- ply to exhaust the possible groupings of 
fprts in cryptography were directed to pre- links. Thus each movable link is connected 
55 cisely such confusing combinations and modi- once and only once in the 11,881,376 differ- 
fications of well-known systems, in an effort ent relative code wheel positions, to every l#> 
to outguess cryptographic experts. It is to other possible series of links for any one 
be emphasized that, unless such confusing given arrangement of the code wheels and 
complications and modifications, my inven- wiring thereof. And it is to be emphasized 
50 tion entails the production of a complex code that there are 3840 such code wheel areange- 
whirh does not become decipherable when the ments, and a countless number of different 
details of the coding system or machine are wiring combinations. 

guessed or disclosed. Reverting to the operation of the code 

In order to assist in evaluating my inven- machine : It will be recalled that one code 

* See Langle “Cryptography" Constable and Co. Ltd. London. 
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wheel is continuously rotated, so that if any 
one language character is repeatedly selected, 
as by depressing a single finger Key time- 
after-time, a different code letter will appear 
each of the first twenty six times the key is 
depressed. ’ ' 

were rota 
gether or 
would beg 
order the 
depressed, 
identical 
twenty sij 
character 
one code 



a tertiary plan or sequence affecting the sec- 
ondary sequence. This second code wheel is 
advanced at a relative speed such that the 
change of secondary sequence occurs immedi- 
ately prior to its exhaustion so that; on the 70 

d 

ler nai 
ry seq 
is of 
c 



my mven 
ing system 
be concise! 



40 ter of this movement. In the machine of 
my invention however, another factor; viz, 
the commutator wiring, also affects the 
change of code, and serves to alter the se- 
quence as well as the bodily relation of the two 
48 alphabets. In other words, the sequential 
relation of the language and code letters is 
changed according to a definite plan. Where- 
as the Vigenere code can be deciphered by 
blocking the message into columns twenty- 

• 1.1J 5 _1_. .1 1 • ill # 1_ 



my machine breaks up the parallelism of 
these lines and is more than twenty-six times 
as invulnerable to attack by tables of letter 
frequency. With only one code wheel how- 
ever. the code does recur at regular intervals. 

The effect of employing a second code wheel 
is to periodically change the plan of code- 



relation is changed according to a definite 
plan or secondary sequence by one code 
wheel, then the second code wheel introduces 
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code and one of the ratchet wheels is moved 
forward one step only after another ratchet 
wheel has made a complete revolution. 

> 3. In a coding and decoding machine, a plu- 

j 3 rality of code wheels, n plurality of ratchet 
■j, wheels, means whereby the Ratchet wheels 
' are actuated, means whereby each of the 
ratchet wheels is held stationary after having 
been actuated, and means operatively con- 
10 necting each of the ratchet wheels with iT pressed, a second finger carried by said bar, 
coFFesponding code wheel whereby one of the means whereby said second finger is held in- 
code and one of the ratchet wheels are actu- operative until the ratchet wheel operated by 

the w ’ ' 1 

. revolution, means whereby the second finger 

and decoding machine a plu- is then rendered operative to operate the see- 
eahle code wheels, a plu- ond ratchet wheel one step upon the depres- 



finger is then rendered operative to actuate 
the second ratchet wheel one step upon the 
depression of the latter. 

1 9. In a coding and decoding machine, a 
lever, a bar carried by said lever, means 
whereby said lever is actuated, a plmaiity af 
r atchet whee ls, a finger carried By said bar 
ancT adapted to move one of the ratchet 
wheels one step each time said lever is de- 



70 



r ated only once w hile nnnthrr ratc h et whrrl the first finger reaches a certain point in its 
* is making a complete revolution. 



15 



in a codip 
rality of intercha 
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atively connecting each of the ratchet wheels 

f o with a corresponding code wheel whereby 
one of the code and one of the ratchet wheels 
v are actuated only oner T rhil n another ratchet 
\ wheel is inftblftg a~complet e revolutio n. 
v< ~5T 111 a codiug ilna decoding machine a pirn 
25 rality of code wheels, a rod on which the code 
wheels are mounted, said code wheels being 
adapted to be lifted from the machine when 
said rod is removed, a plurality of ratchet 
wheels, means whereby the ratchet wheels 
are actuated, and means operatively connect- 
ing each of the ratchet wheels with 



wlfflj 



w£ 







coding K 

time the lever is depressed and "the remaining 
coding whedlg at varying intervals or simul- 
taneously. 

' 7. In a coding and decoding machine, a 
j plurality of levers, means whereby said levers 
\£ .are actuated, a rod extending between said 
•f ' levers, coding wheels having notches on their 
periphery and fingers actuated by said rod 
Ml and adapted to extend into said notches and 
V S P rotate one of. the coding wheels one step each 
d i 



ratchfet TOTio fi] j q Krpncrht. intn said 

s Sid W Er being adaptedtoS 
ratchlt~wneel 







time said levers are depressed and the re- 
maining coding wheels at varying interval 
ut 

decoding machine, a 
a bar carried by said lever, means 






k or Simultaneously. 

65 \ 8, In a coding and 
lever, a bar cari 
A/'/'A w b?reby said lever- is actuated, a plurality of 
‘ A : “ r atchet wheel s, a finger carried by said bar 
utd adapted! to move one of the ratchet 
wheels one step each time said lever is de- 

• . 11 . *ii 



ag._ 

one step when tne parts are in 
and the lever is depressed. 

12."; In a; coding and decodin" machine, a 
lever,: a bar carried thereby, « sjegva on-said 
bar, a detent and a finger carried by said 
sleeve, a second finger, means whereby said 
seconp finger is normally pressed against said 
detent, a ratchet wheel and a code wheel, 
meanf where by said first finger is held inop- 
erative until the rataehet wheel reaches a pre- 
determined position, and means whereby said 
ratchet wheel is brought' into said position, 
said ifrst finger, being adapted to actuate the 
ratchet wheel one step when the parts are in 
said position and the lever is depressed, and 

t j t i : : 



jrVssed, a second finger carried by said bar, meant whereby said code wheel is simultane- 
ibeans whereby said second finger is held in- ously ’moved forward one step, 
operative until the ratchet wheel operated by 13. 'In a coding and decoding machine, a 
the first finger reaches a certain point ip its lever, a bar carried thereby, a sleeve oi 
volution, and means whereby the second bar, 3 detent and a finger ciKJHWl by""said 




[ a plu- ond ratchet wheel one step upon the depr 

rality of rat chet Wheels, means whereBytlW sion qf the lever, a plurality of code wheels 
ratchet wheel s are actuated and means oper- and means operatively connecting the first of 



the ratchet wheels to one of the code wheels 
and the second ratchet wheel to the second 
code wheel. 

— 10. In a coding and decoding machine, a 
lever, means whereby said lever may be ac- 
tuated, a ratche t .whee l and a code whee l, a 
finger adanted to actuate t ne ^alaraFchet 
a second linger acfapiii d . to a ctua tft llie 
le wheel, m eans carried by said lever 
mr fingers are supported, means 
jy Both of said fingers are held ino 



80 



8b 



tm 



A 






eratiVe until the ratchet wheel is in a prede- 
termined position, and means whereby both 



— o — . a corre- , — r , 

hf sponding code wheel whereby one of the code of said fingers are then rendered operative to 
^and one of the ratchet wheels are actuated move the wheels one step when the lever is 
only once while another ratchet wheel i s depressed. 

35 making a complete revolution ! ' TJ 11. In a coding and decoding machine, a 

n 6. In a coding and decoding machine, a lever, a bar carried thereby, a ^sleeve on said 
‘lever, means whereby said lever is actuated, bar, i detent and a finger camUll by said 
/ 'coding wheels having notches on their pe- sleeve, a second finger, means whereby said 
A/* rinherv and finoers actuated hv said lever second finger is normally pressed forward 

again st said deten t, a ralcnel'WlllWl, lllBH.ua 
wnerfby lauPffiPgT finger is held inoperative 
until the ratchet wheel reaches a predeter- 
mined position, anr| means wherehv said 
’ ' ” position . 
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sleeve, a second finger, means whereby said 
second finger is normally pressed against said 
detent, said means including a rearwardly 
extending lever forming an extension of the 
5 said second finger, means whereby the last 
mentioned lever is normally pulled up- 
wardly, a ratchet wheel, means whereby said 
first finger is held inoperative > until the 
ratchet wheel reaches a predetermined posi* 
10 tion, and means whereby said ratchet wheel 
is brought into said position, said first fin- 
ger being adapted to actuate the ratchet 
wheel one step when the parts are in-said po- 
sition and the first mentioned lever is ae- 
15 pressed. - , 

14. In a coding and decoding machine, a 
lever, a bar carried thereby, a sleeve r>n gai n 
bar, a detent and a finger 'carried by said 
sleeve, a second finger, means whereby said 
20 second finger is normally pressed forward 
against said detent, said means including a 
rearwardly extending lever forming a part 
of said second finger, ana^jjjgting screw 
and spring means nperativplv eonnf»7 fn»fz tjp irl 
25 adjusting screw and said last mentions 
lever, a ratchet wheel, means whereby said 
I yn-st mentioned finger is held inoperative 
■ ' until the ratchet wheel reaches a predeter- 
mined position, and means whereby said 
30 ratchet wheel is brought into said position, 
said first finger being adapted to actuate the 
ratchet wheel one step when the parts are in 
said position and the first mentioned lever is 
depressed. 

35 15. In a coding and decoding machine, a 

lever, a bar carried thereby, a sleeve on sa * * 
bar, a detent and a finger carried by sai 
sleeve, a second finger, means whereby said 
second finger is normally pressed forward 
40 against said detent, said means including a 
rearwardly extending lever forming a part 
of the said second finger, spring means adapt- 
ed to normally pull said last mentioned lever 
upwardly and said second finger forwardly,' a 
code wheel adapted to be engaged by said 
second finger, means whereby said fingers are 
held inoperative until the ratchet wheel 
reaches a predetermined position, and means 
whereby said ratchet wheel is brought into 
50 said position, said first finger being adapted 
to actuate the ratchet wheel and we second 
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finger to actuate the code wheel one step when 
the parts are in said position, and the first 
mentioned lever is depressed. 

Tpir- 16. In a coding and decoding machine, a 
plurality of code wheels, a plurality o f 



_ it wheels , means wherehytWB'TJinBS 1 
ratcnel wneels and one of the code wheels are 
actuated in unison while the remaining code 
and ratchet wheels remain stationary, and 
means whereby the last mentioned wheels are 
moved one step when the first mentioned 



plurality of ratchet and code wheels, means 
whereby the said wheels may be actuated step 
by step, each of said ratchet wheels being pro- 
vided with a plurality of teeth and a periph- 
eral portion adjacent the teeth, said periph- 
eral portion being adapted to render inopera- 
tive the operating means for one code and 
one ratchet wheel until one of the ratchet 
wheels has reached a predetermined position. 

18. In a coding and decoding-foachine, a 
plurality of ratchet and code wheels, means 
whereby the said wheels may be actuated 
step by step, each of said ratchet wheels be- 
ing provided with a plurality of teeth and a 
peripheral portion adjacent the teeth and ex- 80 
tending to the outer peripheral edges of said ; 
teeth, said peripheral portion being adapted 
to redder inoperative the operative means 
for ofie of the code wheels and one of the 
ratchet wheels until one of the ratchet wheels 
has reached a predetermined position. 

19. In a coding and decoding machine, a 
plurality r of ratchet and code wheels, means 
wherepy the said wheels may be actuated step 
by step, each of said ratchet wheels being 
provided with a plurality of teeth and a 
peripheral portion adjacent the teeth and ex- 
tending toward the outer peripheral edges 
of said teeth, said peripheral portion being / 
adapted to render inoperative the operative' 
means for one of the code wheels and one of— ^ 
the rajtchet wheels until one of the ratchet r ^h "’-n 
wheels has reached a predetermined position, J 
said peripheral portion being provided with fUA 

K dtch, which notch permits the operative. 100 
a for the remaining ratchet wheel and 
code wheel to become effective when the said 
opera tive means is adjacent the said notch. 

20. In a coding and decoding machine, a 
plurality of ratchet and code wheels, means 105 
whereby the said wheels may be actuated step i 
by step, means adapted to hold said ratchet { 
against movement after having been 
I, each of said ratchet wheels being 
id with a plurality of teeth and a lit 
peripheral portion adjacent the teeth, said 
? fla ng e ’ being adapted to render inoperative 
’ tmjopjferative means for one code wheel and 
;chet wheel until- one of the ratchet 
has reached a predetermined position.. 115 
h a coding and decoding machine, a 
;ty of ratchet and code wneels, means 
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ratchet wheejl is actuated after having ar- 
rived at a predetermined position. 

17. In a coding and decoding machine, a 



whereby the said wheels may be actuated step 
* 1 ), each of said ratchet wheels being 

sd with twenty-six teeth and a periph- 
rtion adjacent the teem, said periph- 
rtion being adapted to render inopera- 
s operative means for one code wheel 
s i ratchet wheel until one of the ratehet I 
[has reached a predetermined position. 125 
n a coding and decoding machine, a 

^ ,ty of ratchet and code wneels, means 

whereby the said wheels may be actuated step 
by step, each of Said ratchet wheels being pro- 
vided with twenty-six t eeth, and a peripheral 



iso 




REF ID : A2 73646 



T 



1,683*07 a 



portion extending to the buter periphery of 
said teeth, said peripheral portion being 
' adapted to render inoperative the operative 
means for one code wheel and one ratchet 
0 wheel until one of the ratchet wheels has 
reached a predetermined position. 

23. In a coding and decoding machine, a 
plurality of ratchet and code wheels, means 
whereby the said wheels may be actuated step 
10 by step, each of said ratchet wheels being pro- 



70 



10 



vided with a^lur 
eral portion 'a 
eral portion 
tive the ope 
ancl one rate! 




teeth, and a periph- 
teeth, said periph 
to render itjapera- 
for one code wheel 
] until one of the ratchej 
wheels has retched a predetermined positio: 
and means wlereby said ratchet wheels a, 
held in position after having been actujrfev*, 
said m eans including a spring piassqfl. bar 
80 a daplM U) be | r psilip-ntly n 

fofttreain the sidi? walls ofsaid ratchej wheels. 



“-2CTE" a coding and decoding machineTa 
lever, means whereby said lever may be actu- 
ated, a bar and a shaft carried by said lever, 
*• a ratchet wheel provided with teeth and a 
peripheral portion, s-id peripheral portion 
having a notch therein, a finger carried by said 
bar and adapted to engage said teeth to rotate 
said ratchet wheel, a finger carried by said 
80 shaft and adapted to normally rest against 
said peripheral portion until said notch en- 
v gages a point adj acent gaieLfingcr ~ g SffiHijy > 
the shaft, meaM whereby J»e latter finger is 
then forced irftoVaid notdmVhereby partial- 
_ turning said s\aft, a on said * 

-del 



circuits beiru* used when coding and the 
other of sara circuits being employed when 
decodingj/and means whereby the operator 
may selectively bring either of said circuits 
into operation. 

27. A coding and decoding machine com- 
prising a plurality of keys, switch means ac- 
tuated by said keys, a plurality of code 
wheels, a plurality of electrical conductors 
passing through each code wheel, a plurality yg 
ft circuits operatively connected with said 
iwitch means and witn each conductor pass- 
ing through the code wheels, one of said cir- 
cuits .being used when coding and the other 
of said circuits being employed when decod- 80 
ing, and means whereby the operator may 
selectively bring either of said circuits into 
operation, said last mentioned means con- 
sisting of terminals in a fixed plate and termi- . 
nals in a slidable plate, and means whereby so 
the last-mentioned terminals may be brought 
into contact with either of two terminals on / 
the fixed plate. 

28. In a coding and decoding machine, a 
plurality of code wheels having electric con- 
ductors extending therethrough, a slidable 
plate' haying electrical conductors extending 
therethrough, a Tnnvnhlfl plflt-r having elec- 
trical conductors extending therethrough, 
means thereby said movable plate may be 
shifted to either of two contact positions, 
,pne of said positions being the coding posi- 

ion and the other being the decoding posi- 
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_Br~gpd- a detehfvcaiilciy ' uy ’ Sa id sleeve, 
a second finger cUrJed/by said shaft, and 
adapted to Lormaw press against the finger 
on said sl« >ve, bift to relieve the pressure 
when the a id shaft is turned,, a code wheel, 
a second fin jer on the bar and cleans whereby 
said second inger on the bar is pressed against 
the periphe y of said wheel when the second 
finger on tl s shaft moves away from and re 1 
lieves the pressure on the finger of the sleeve, 
said second finger on the bar being adapted 
to actuate the said code wheel when the parts 
are in this position and the lever is actuated. 
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26. A coding and 
'sing a pluralif 
;y of eli ' 
each code 1 
atively 

ing through thi 



of said circuits! 



ing machine com- 
le wheels, a pdurali- 
rs passing through 
.lity of circuits oper- 
each conductor pass- 
[e wheel, one Of said cir- 
l coding tmd the other 
employed when decod- 



with 



hen 



A codii 

prising a plus 



d decoding machine com- 
m „ * r..- keys, switch means 

actuated by said keys, a plurality of code 
Wheels, a pluralitj of electrical conductors 
passing through each code wheel, a plurali- 
ty of circuits operatively connected with 
said switch means and with each conductor 
passing though tjie cofte ^ieels, one of said 




29. In a coding and decoding machine, a 
plurality of code wheels having electrical 
conductors extending therethrough, a slid- 
able plate having electrical conductors ex- 
tending therethrough, a movable plate hav- 
ing electrical conductors extending there- 
through, means whereby said m ovable plate , 
may be Shifted to either of two contact po- 
sitions, ofae of said positions being the coding 
position land the other being the decoding 
position, ithe conductors in the coding wheel 
forming a part of the electric circuits when 
the movable plate is in coding position and 
a part of the other electric circuits when in 
decoding[position. 

80. A Coding and decoding machine com- u* 
prising a! series of keys, switch means acta- ( 
ated by skid keys, a plurality of code wheels ■ ), 
adapted to be traversed by an electric cur- l V 
rent, means whereby a code wheel is actuated U 
one step incident to the operation of any of ixo 
said keys.'means whereby a second code wheel 
is rotated one step only after the first-men- 
tioned code wheel has made a complete revo- 
lution, anfi means to conduct the current from 
skid switifi to said code wheel. 

, and decoding means compria- 

keys, switch means controlled 

by said kkys, a plurality of code wheels hav- 
ing conductors extending therethrough, 
means for operating a code wheel incident 
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to the operation of said keys, means to con- 
duct the current from said switches to said 
code wheels, and means whereby each of said 
conductors form a part of a circuit when the 
6 message is being coded and a part of another 
circuit when the message is being decoded. 

32. A coding and decoding machine com- 
prising a series of kevs, switch means actu- 
ated by said keys, a plurality of code wheels 

10 adapted to be traversed by an electrical cur- 
, -yenk means to conduct the current from said 
/ ye witches to said code wheels, and means to 
, \ \rotate a code wheel one step incident to the 
1 ' operation of any key, a second code wheel 
15 being rotated one notch only after the first 
code wheel has made a complete revolution, a 
third code wheel being rotated one notch only 
v after the second wheel has made a complete 
* revolution, and so on for as many code wheels 
20 as may be employed. 

33. A coding and decoding machine com- 
prising a series of keys, switch means actu- 
ated by said keys, a plurality of code wheels 
adapted to be traversed by an electrical cur- 

2 $'yent, means for conducting the current from 
^ tiiid switches to said code wheels when the 
machine is being used for coding a message 
and other means for conducting the current 
from said switches to said code wheels when 
30 the message is being decoded, key levers ac- 
tuated by the said keys, means actuated by 
said key levers to actuate the code wheels 
step by step so that said means will cause the 
said code wheels to assume their initial posi- 
35 tion only after one of said code wheels has 
\ rotated as many times as the number of steps 
s' wiecessary to make a complete revolution 
thereof raised to the power equal to the num- 
ber of code wheels employed. 

34. A coding and decoding machine com- 
prising a series of keys, switch means actu- 
ated by said keys, a plurality of code wheels 
adapted to be traversed by an electric cur- 
rent, means to conduct the current from said 

45^switches to said code wheels, and a c ore-indi- 
t W>“f cat ip gr ne an s adapted to be controlled by said 

tf'AsJvk, A coding machine comprising a series 
of keys, switch means operated by said keys, 
a plurality of code wheels, a stationary boar d, 
a plurality of direct conditioned contacts dm 
said board, a plurality of reverse conditioned 
contacts on said board, a movab le conta ct 
board, having contacts tEirebn and being 
adapted to contact with either said direct 
contacts or said reverse contacts. 

86. A code machine comprising a series of 
^ keys, switch means operated by said beys, a 
^plurality of code wheels adapted to be trav- 
el 'ersed by an electrical current, means to con- 
-ji duct a current from said switches to said 
code wheels, means to reverse the direction of 
I® the current through said code wheels, jk_har 
under said-keys adapted to be depressed *hen 
«5 the keys are depressed, levers secured to said 
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bar, fingers mounted on said levers, said fin- 
gers being adapted to engage said code wheel 
to rotate tiie same. 

37. A coding and decoding machine com- 
prising a series of keys, levers actuated by 
said keys, switch mepns actuated by said 
levers, a series of rotatable code wheels adapt- 
ed to be traversed by an electric current, 
means to conduct the current from said 
switches to said code wheels, code wheel op- 
erating mea ns adapted to be operated by 
e ach of said kevs comprising a plurality of 
means' adapted to cause rotation step by step 
of the code wheels so that said means will 
cause the said code wheels to assume their 
initial position only after one of the code 
wheels has rotated as many times as the num- 
ber of steps necessary to make a complete 
revolution thereof raised to the power equal 
to tiie number of code wheels employed. 

3jB. A coding and decoding machine com- X 
pricing a series of keys, switches operated by Ai^ \ 
saitj keys, a plurality of code wheels having / ^ 
electrical conductors extending therethrough,/ 
each of said conductors forming a part of an 
electrical circuit when a message is being 
cocjed and a part of another electrical circuit 
Avhfcn the message is being decoded, and 
meins qg^jted JjjL said Ijgjs for rotating a 
cocje wheel step by step incident to each op- 
eration of the keys, and other code wheels at 
predetermined longer intervals. A 

39. In a cryptographic device comprising.!., 
a plurality of language and code characters , TV 
ana designating interconnections between*’ 0 
characters; said interconnections being 
divided up into a series of relatively 
able, members arranged in groups ; mov- 
supports for said Tgrpups ; means for 
ng each of said aunparts at relative 
Is such that after <wrcK#y?port has car- 
its members orat WorAess than half nor 
than fljfl said/interconnections, the sup- 
of next lower speed moves one of its 
bers past one interconnection. 

. In a cryptographic device comprising a 
ality of language and code characters, 
designating interconnections between 

oWnrtarc; fitiid intereonnaetinnH tying 

divided up into a series of relatively 
able mem bers arr anged in.gmi pa;Aii>. 

wts lot SEUgroups ; means for mov- 
eacn of said supports at relative speeds 
that each member is brought into series 
substantially all possible combinations 
embers shiftable relative thereto. / 
jl. In a cryptographic device comprising a 
plurality of language and code characters, 
and designating interconnections between 
said characters; said interconnections being u» 
ea* divided up into a series of reiativety-*^ 
shijftable members arranged in dissimila r 
g roup s ; movable supports for said groups; 
meftns for moving each of said sup ports at 
relative speeds such that after each support 
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has carried its not less than 

half nor more thaM aMCaaid interconnections, 
the Support of next lower speed moves one of 
its members past pne interconnection. 

42. In a cryptographic device comprising 
a plurality of language and code characters, 

fiaid characters ; said inMrconnections being' 
hach divided up into ji eerias of r elatively 
Shiftable members ^Arrianapd yin random 
-'groups; movable suppoft^oB^fid groups ; 
meaite for moving/ea chf py su pports. 

relative speeds si3h tdijre aTwr~eacH support 
has carried its. members past not less than 



16 half nor more than all said interconnections, 
the support of next lower speed moves one of 
its members past one interconnection. 



^jJst not less than able supports for said groups ; sai$Lsupports~ 
id interconnections, b eing iay &rtihla and jjt Jirr ' haa ^ oahl/ ‘ j means 
speed moves one of for moving each of sai n supports at relative 
rconnection. speeds sucn that after ie^ symport has ear- 

> device comprising 1 ried its members past fndt lessihan half nor 
nd code characters, more than all saip interconnections, the sup- 
nnootioBG — betwee n port of next lower speed moves one of its 
jrconhectioris being" ' members past one interconnection, 
series of r elatively '^7. In a cryptographic device comprising 
infled rip random a plurality of language and code characters, 
s^OBflaiid groups; and designating interconnections between 
Hf s&V snppnrtA Jtt^ftid characters; said interconnections being 
after eacn support each divided up into a series of relatively 
past not less than shiftable members arranged in groups; rela- 
Ld interconnections, tively movable supports for said groups, and 



r 



tively movable supports for said groups, and 
means for moving said supports at definite- 
relative speeds; said last included me ans be^ 



i 20 and designating interconnections between tweenTsam ^ipports. 

'/ said characters; said interconnections being '48. Tria cryptographic device comprising 
1 : ' / leach divided up into a series of relatively a plurality of language and code characters, 
/ ? shiftable members arranged in groups ; mov- and designating interconnections between 
| |able supports for said/gJouas ; said supports said characters ; said interconnections being 
f being tr a ns posabl e ; tfieap fh- j/rnoving each each divided up into a series of relatively 
rj/ of said supports at jelajwijip^fis such that shiftable members arranged in groups; rela- 
* \ after each support /has Carried its members tively movable supports for said groups, and 
past not less than half nor more than all said means for inoving said supports at defin ite 
I interconnections, the support of next lower relative snefeds ; said last included means be- 
301 speed moves one of its members past one in- ihg adapted to permit independent movement 
» terconnection. , of any said supports to adjust the phase rela- 

y 44. In a cryptographic device comprising a tion between said supports. 

plurality of language and code characters, 49. In a cryptographic device comprising 
and designating interconnections between a plurality of language and code characters, 

f t said characters!; said interconnections being and designating interconnections between 
i .each divided np /nto ^series of relatively said characters; said interconnections being 
j / shiftableymempejfl? arra/Ad in groups ; mov- each divided up into a series of relatively 



tweeffsam supports. 

'48. Tria cryptographic device comprising 
a plurality of language and code characters, 
and designating interconnections between 
said characters; said interconnections being 
each divided up into a series of relatively 
shiftable members arranged in groups; rela- 
tively movable supports for said groups, and 
means for inoving said supports at defin ite 
relative snefeds ; said last included means be- 



y 44. In a cryptographic device comprising a 
plurality of language and code characters, 
and desiomatuair interconnections between 



■ sections between 

connections being 
ries of relatively 
l in groups ; mov- 
ps; said supports 
r moving each of 
speeds smch that 
ried its inembers 
nore than all said 
>rt of next lower 
•eed moves one of its members past one in- 
rconnection. 

45. In a cryptographic deyice comprising a 
jurality of language and code characters, 
la designating interconnections between 



V \ a. 

‘T'\\ i 



\j said characters; said in 
i(4 each divided up into /a 
Jk shiftable members arnan 
if* able supports for said gi 
i being interchangeable; 

I each of said support* at 
that after each support ] 
bers past not less than ht 
: said interconnections, t 
lower speed moves ohe 
one interconnection. 



interconnections being 
i/aiseriesibf relatively 
^nMinUbups; mov- 
I Mid supports 

[e; means for moving 
i at relative speeds such 
>rt has carried its mem- 
i half nor more thgn all 
i, the support of next 
he of its members past 



- 46. In a cryptographic device comprising 
a plurality of langidtee and code characters* 
and designating fn»rprjp*ctions ‘‘between 



moving said supports at 
s peeds : said last included means being adapt- 
ed to^rmit independent movement of a sup- 
port to adjustthe phase relation between sajji. 
supports, a • 

50. In a cryptographic device comprising, 
a plurality of language and code characters, 
and designating interconnections between 
said characters; said interconnections being 
each divided up into a series of relatively 
shiftable members arranged perimetrically 
in grpups of one member from each intercon- 
nection, revolvable supports for said groups, 
and means including ratchet mechanisms for 
revolving said supports. - 

51. In a cryptographic device comprising 
a plurality of language and code characters, 
and designating interconnections between 
said characters; said interconnections being 
each divided up into a series of relatively 
shiftable members arranged perimetrically 
in .groups of one member from . each inter- 



n i \\ 



j 6 \n 



said characters; said sro/toJnections being connection, revolvable supports for said 
each divided up ipto t series of relatively groups, and means including cam-controlled 
shiftable members^arranged ingroups; mov- means for revolving said supports 

jv V \ \ _ 
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52. In a cryptographic' device comprising 
a plurality of language and code characters, 
and des’gnating interconnections between 
said characters ; said interconnections being 
each divided up into a series of relatively 
shiftable members arranged perimetrically 
in groups of one member from each inter- 
connection, revolvable supports for said 
groups, and means including cam-controlled 
ratchet mechanism for revolving said sup- 
ports. 

53. In a cryptographic device comprising 
a plurality of language and code characters, 
and designating interconnections between 
said characters; said interconnections being 
each divided up into a series of relatively 
shiftable members arranged perimetrically 
in dissimilar groups of one member from each 
interconnection, revolvable supports for said 
groups; said supports being symmetrical and 
alike to permit inversion and interchange 
thereof; and cam-controUed ratchet rnech - 
anism adjusted tcTnlove sai d supports at rela- 
tive speeds sucli' tha t any given supp ort 
moves on Tydn e step wKfleme support of ne xt 

hl gheFspe ed rpaltpalmft revoriTfinn. 

4. In a cryptographic 



speeds, and means for independently mov- 
ing of said wheels to adjust their phase 
relation. 

55. In a cryptographic inachine, a plural- . , 
ity of code-changing code wheels and means > v j 
for rotating said code wheels at determinedly 36 
different speeds such that each code wheel is 
advanced one step after the code wheel of 



a half nor more than a f ii 1 * 

JU! Ill ■T'rypSgraphic machine, a plural- 40 



ity of code-changing code 
rotating said 



ine, a plural- 
means for 
relative 



T 




ity of code-changing code wheels, means for (V 
rotating one of said code wheels, means for J 
rotating a second code wheel one step per 
full revolution of said one code wheel, and 
meats for rotating a third code wheel one 4 
step per full revolution of said second code 
wheel. 

57, In a cryptographic machine, a plural- 
ity of code-cnanging code wheels, driving 
means for rotating one of said code wheels, 8 
driving means controlled by said one wheel \ 
for Stating a second Code wheel ope step per VJNtj'M 
full revolution of said one wheel, and thriving i J | 
means controlled by said second wheel for 1 
rotating a third code wheelon&Step per full 66 ;’jT f 
revolution of said second wheel. . f \' 

Id testimony whereof I affix my signature . *■ ? Lb , 
EDWARDS. HEBERtf. Vjf / 
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